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1. EXECUTIVE SUMMARY

O’Brien & Gere was retained by General Dynamics Ordnance and Tactical Systems Munition Services (GD-OTS
MS) to conduct a Comprehensive Performance Test (CPT) at the GD-OTS MS facility located in Joplin, Missouri on
the Propellant Thermal Treatment Unit (PTTU). The PTTU consists of pretreatment units and combustion units
that treat rocket motors. The purpose of the test program was to demonstrate compliance with the conditions
of the Missouri Hazardous Waste Management Facility Permit #M0D985798164 (RCRA Permit) and the Permit
to Construct #012012-001 (PTC).

The initial CPT was conducted during the week of April 23-27, 2012 for all parameters. Results from the initial
CPT showed that all emission standards were met with the exception of PCDDs/PCDFs emissions which
exceeded the RCRA Permit emission limit. Accordingly, a retest was performed during the week of May 28-June
1,2012 and again test results were above the RCRA Permit limit. A third PCDD/PCDF test program was
conducted during the week of June 18-22, 2012. Triplicate test runs were conducted at two conditions that
involved operating the newly installed activated carbon system at two different injection rates. PCDD/PCDF
emissions at both test conditions were within the RCRA Permit limits. All test programs were conducted in
accordance with an approved CPT Plan and under full oversight of EPA Region 7 and the Missouri Department of
Natural Resources (MDNR).

The CPT was conducted at a single set of operating condition that included feeding the maximum quantities of
the specified waste into the thermal treatment system while operating the Air Pollution Control System (APCS)
at worst case conditions.

Results of the CPT can be found in Section 5.0 of this document. An overall summary of emission results and/or
performance criteria for all regulated parameters is provided in Table 1-1 and 1-2. All test parameters for the
CPT ultimately complied with all relevant emission standards.

Table 1-1 Summary of CPT Emission Results — Permit Requirements

Test Method and Units Test Results RCRA Permit Air Permit to
~ Emission Parameter s ~ Standards Construct Standards
EPA Method 23 T — Condition 1°  Condition 2° _— .
 PCDD/PCDF (TEQs)  "&/®™ ""0024 0,017 B s - )
EAMethodZ6A o9 - 2
777777 hd ? ppm,dry - R - L mem
AMehodS e emt . ox;®
% grfdsf 00007 0.0015° -
EPA Method 29
ey W oA Thekss ot . - GwiE
SVM ¢ ug/dscm 0.84 23

® Week of June 18-22, 2012 results. Previous results detailed in Section 5.
® Filterable and condensable particulate.

“Filterable particulate only.

LVM -Pb and Cd, SVM - As, Be, and Cr.

¢Permit to be amended, see Section 5.4.

1 5 ’
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Table 1-2 Summary of CPT Emission Results — Air De Minimis ‘

Te‘st'Method and Units Test Result® Air De Minimis
Emission Parameter , s, =i o
EPA Method 23 Condition 1° Condition 2°
pcoD/PCOF (TEQs) ™M T 7oer09 653609 e
EPA Method 26A
WO, OIS, e Frl i TTY Rt
EPA Method 5 tons/yr 0.57 25.0
i . D —p e R el s i
- EPA Method29 - = = == a7 S U S
_Cadmium tons/yr : 0.00005 001
Lead  tomsfyr ~~~~ 0.00014 0.01 :
~ Chromium B tons/y( ' . 000008 ) . 0.002
EPA Method 10 tons/yr 2.45 100.0
co ) R - S i R T x
EPA Method 7E tons/yr 46.4° 40.0
NOy

® Week of June 18-22, 2012 results. Previous results detailed in Section 5.
© On-stream time of 85% (7,446 hrs/yr) reduces level to 39.4 tons/yr.

2 |FINAL: JULY 24, 2012
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2. INTRODUCTION
2.1 PROJECT SCOPE

O’Brien & Gere was retained by General Dynamics Ordnance and Tactical Systems Munition Services (GD-OTS
MS) to conduct a Comprehensive Performance Test (CPT) at the GD-OTS MS facility located in Joplin, Missouri on
the Propellant Thermal Treatment Unit (PTTU). The PTTU consists of pretreatment units and combustion units
that treat rocket motors that are classified as hazardous under state and/or federal regulations.

The initial CPT was conducted during the week of April 23-27, 2012. Results from the initial CPT showed that all
emission standards were met with the exception of PCDDs/PCDFs emissions. (see Section 5.1 for additional
details). Accordingly, a retest was performed the week of May 28-June 1, 2012 and again the week of June 18-
22,2012 during which PCDDs/PCDFs was retested. All test programs were conducted in accordance with an
approved CPT Plan and under full oversight of EPA Region 7 and the Missouri Department of Natural Resources
(MDNR) for the following parameters:

Dioxins and furans

Particulate matter

Hydrogen chloride and chlorine

Arsenic, beryllium, chromium, cadmium, mercury, and lead
Volatile and semi-volatile organic compounds

Carbon monoxide

Nitrogen oxides

Total hydrocarbons (THC)

Testing was conducted during a single PTTU operating condition while feeding maximum quantities of rocket
motor segments to the PTTU. Dave Zoghby of GD-OTS MS was present to coordinate facility operations with the
field testing. Scott Postma of EPA Region 7, Steve Jaques of MDNR, Peter Yronwode of MDNR and Richard Swartz
of MDNR were present on various days to witness the field testing.

A summary of the test results can be found in Section 5 of this report. The remaining sections of the report
include a process description, summary of the scope of work conducted, sampling methods used, test equipment
and analytical QA/QC procedures.

2.2 FACILITY ID, MAILING ADDRESS, AND PRIMARY CONTACTS

Facility:

Mr. David Zoghby

Phone: 610-298-3085

Email: dave.zoghby@gd-ots.com.com
GD-OTS Munition Services

4174 County Road 180

Carthage, MO 64836

Facility ID#: MOD 985 798 164

Testing Firm:

O’Brien & Gere Engineers

7600 Morgan Rd.

Liverpool, New York 13090

Contact: Mr. Jeff Gorman, Senior Project Manager
Phone: (315) 956-6022

Email: Jeffrey.Gorman@obg.com

3 |FINAL: JULY 24, 2012 G OBRIEN & GERE
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Laboratory:
Maxxam Analytics, Inc.
6740 Campobello Rd.
Mississauga, ON L5N 2L8
Contact: Mike Challis, Lab Manager
Phone: (905) 817-5790
Email: mike.challis@maxxamanalytics.com

2.3 PURPOSE AND OBJECTIVE OF THE COMPREHENSIVE PERFORMANCE TEST

The CPT was designed to demonstrate compliance with the conditions of the Missouri Hazardous Waste
Management Facility Permit #M0D985798164 (RCRA Permit) and the Permit to Construct #012012-001 (PTC).

The emissions standards that the PTTU is evaluated against during this CPT are summarized in Table 2-1 below.
In addition, process monitoring data was collected in order to set PTTU and APCS operating limits for the

following parameters:

The following PTTC operating parameters were evaluated:

Maximum feed weight;
Maximum Chlorine feed rate,
Maximum ash feed rate; and

Maximum LV and SV Metals feed rates

The following APCS operating parameters were evaluated:

Minimum Sodium Bicarbonate feed rate;

Minimum pH HRA to Wet Scrubber Packed Bed,

Maximum Wet Scrubber Packed Bed Sodium Chloride %; and

Maximum flue gas flow rate

Table 2-1 Summary of Applicable Emission Standards

RCRA Permit

Emissions Parameter o
<0.11 ng/dscm TEQ basis

Dioxins and Furans (p_]_lfs)

Air Permit to Construct

~Air De Minimis
e 6.0E-07 tons/yr

_Hay/a,

< 0.0015 gr/dscf

Particulate Matter (PM) (filterable particulate)

<2lppmvdryasHCl -
0.30 Ib/hr (filterable &
condensable particulate)

- 2.641lb/hr ~_10.0tons/yr

25.0 tons/yr

Semi-Volatile Metals <28 magldsem

. Chromium 0.002 tons/yr

(As, Cr & Be) - Y = S L i
Low Volatile Metals <10 ragfdsem Cadmium 0.01 tons/yr
(Pb & Cd) e e Vﬁg o Lead 0.01 tons/yr
co il e ~100.0 tons/yr
NOx --- --- 40.0 tons/yr
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' 3. PROCESS DESCRIPTION

This section presents a summary description of the GD-OTS MS Propellant Thermal Treatment Unit (PTTU).
Process Flow Diagrams (PFD) are provided in Appendix A of this Plan. The main parts of the PTTU consist of a
Receiving Bay, two Safety Cells, a Transfer Bay, two Propellant Thermal Treatment Chambers (PTTC), a Scrap
Metal Handling Area, an Air Pollution Control System (APCS), Runoff Water Sump, Runoff Water Tank and Plant
Support Systems. The process is monitored and controlled by a programmable logic control system (PLC)
capable of continuously monitoring the process to assure all operational parameters are within regulatory and
permit limits while waste is being fed to either unit. The PLC operates on an Uninterruptible Power Supply
(UPS) in the event of commercial electrical power failure.

3.1 WASTE FEED SYSTEM

The rocket motors are brought on site by truck or removed from rockets in the MLRS Disassembly Building and
taken to one of four storage magazines on the facility site. The magazines are sited and designed for 100,000
pounds Net Explosive Weight (NEW) of Class 1.1 Explosives each. The rocket motors are brought to the PTTU
and are removed from their shipping container. Motors are fed into the Safety cells by a conveyor for cutting into
segments exposing the propellant. The segments are fed one at a time to one of the PTTC via Transfer Bay and
input conveyors. The maximum feed rate to each PTTC is designed to be 2,020 pounds per hour total rocket
motor weight (1,300 pounds per hour of propellant) with only one PTTC operating at any time. The feed rate is
controlled by the input conveyors, which move each segment thru a set of double doors on the PTTC.

3.2 PTTU MANUFACTURER AND MODEL

The PTTU treatment unit is specially designed by GD-OTS MS and SAB, Elmshorn, Germany. It incorporates the
design of the chambers and underwater saws used by EBV GmbH in Germany from 1996 thru 2002, to thermally
treat thousands of rocket motors and explosive filled projectiles that are similar to the rocket motors that GD-

‘ OTS MS is cutting and thermally treating. The chamber or enclosures are designed by GD-OTS MS. The
equipment in the PTTC is manufactured by GD-OTS MS and SAB. The chambers are steel coated with high
temperature epoxy. The segment is loaded onto the input conveyer in the Transfer Bay and passes through a
double door system for safety and containment of emissions. Once a segment is inside PTTC, the propellant in
the segment is ignited by a natural gas fired torch. The segment moves into ignition position and the torch flame
impinges on the propellant filler for 3 seconds to ensure the propellant is ignited. Flame sensors verify the torch
is lit. The operator watches the segment to verify that the propellant has been ignited and is burning and
transfers the segment into the rotary conveying system. The propellant is completely consumed in
approximately 20 seconds. There is a residence time of about two minutes in the rotary conveying system which
is sufficient time to ensure that the propellant is completely burned before the treated segment exits the PTTC
by a discharge conveyor and is collected in a container.

3.3 AIR POLLUTION CONTROL EQUIPMENT

3.3.1 Quench Chamber

The APCS has two Quench Chambers, one for each PTTC. Each Quench Chamber receives the gases generated
from its PTTC and cools the pulse of gases from the burning of each rocket motor segment to <600°F. Sodium
Bicarbonate (SBC) is injected into the Quench Chamber, after the water spray, to neutralize the Chlorine and
Hydrogen Chloride formed during the burning of the rocket motor segment.

Each Quench Chamber is sized for a gas flow of 47,000 acfm at 1,200°F. The Quench Chamber is 6’ in diameter
and 11’ tall and is constructed of 3/8” thick stainless steel to withstand the temperature, corrosion and abrasion.
The outside surface is protected from human contact since the temperature of the chamber could reach 300°F
during normal operation.

There are four water spray lances in each Quench Chamber to reduce the gases to <600°F. When a rocket motor
. segment is ignited inside the PTTC, the water spray is started for a preset time, typically 20 seconds, and sprays

approximately three gallons of water. Compressed air is added to the spray lances to achieve optimal

atomization of the water. This quantity and timeframe will be optimized during the debug and startup phase.
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Water for the lances can come from the plant water system, from the water in Run-off Water Tank or from the .

blowdown water from the wet scrubber.

The SBC is dry injected into the Quench Chamber gas stream after the water injection. A measured weight per
minute of SBC is fed from the storage silo to a pin mill grinder to reduce the particle size of the SBC from 150p to
15 p. The SBC is transported from the grinder to the Quench Chamber injection lance by compressed air from a
dedicated blower. The SBC feed rate to the Quench Chamber is controlled by the feeder on the SBC silo.

3.3.2 Reaction Chamber

The next stage of this system is the Reaction Chamber (former Spray Dryer). The exhaust gases from the Quench
Chamber enter the top of the Reaction Chamber where they impact a baffle plate and travel to the bottom.
Activated carbon (AC) is injected at the bottom of the baffle to aid in the capture of organic. The Reaction
Chamber increases turbulence and residence time to improve the neutralization reaction efficiency. Some
particulate matter entering the Reaction Chamber settle out in the bottom of the chamber as the gases travel
back to the top of the chamber. The rotary valve on the bottom of the Reaction Chamber transfers the dry solids,
which are a non-hazardous waste, to the ash collection system for removal by roll-off containers to a solid waste
landfill.

3.3.3 Baghouse

The next stage of the pollution control system is six Baghouses which operate in parallel. The APCS is sized to
operate with five Baghouses with one as a spare. Unreacted acidic components, SBC and the remaining portion
of the total particulate matter are carried over to the Baghouse in the exhaust gases leaving the Reaction
Chamber. Although the primary function of the Baghouse is to remove particulates, additional neutralization
reaction takes place in the Baghouse. Unreacted SBC, which collects on the bags, reacts with unreacted
hydrochloric acid in the effluent gases from the Reaction Chamber. As a result, a conversion in excess of 99.9
percent for chlorides has been shown. AC also collects on the bags and captures organics that might otherwise
pass through the bags.

Each Baghouse has a pulse-jet cleaning system which uses compressed air to clean the bags. The ash composed
of the reaction products, fly ash and unreacted SBC, is collected in the bottom section of the Baghouse. The
Rotary Valves on the bottom of the Baghouse chambers transfers the dry solids, which are a non-hazardous
waste, to the ash collection system for removal by roll-off containers to a solid waste landfill.

Each Baghouse is sized to accommodate approximately 5,200 acfm of flue gas at 400°F. Each Baghouse is 4’ wide
x 11’deep x 21’ high, constructed of carbon steel and has 80 PTFE bags which are 16’ long x 6” diameter. The air
to cloth ratio in the Baghouse, which is defined as the actual gas flow divided by the cloth area available for
filtration, is approximately 2.5 : 1 ft3/min-ft2. The pressure drop across the Baghouse is controlled between 2"
to 7" water column (WC).

3.3.4 Wet Scrubber

The next stage of the pollution control system is the Wet Scrubber which completes the removal of the acid
gases and particulates. The Wet Scrubber consists of a Quench Venturi, a Quench Vessel and a Packed Bed
Scrubber and is designed to remove 99%¢+ of the HCl and 90% of the particulate in the gas stream. The gases
from the Baghouse pass through the Quench Venturi and Quench Vessel to the bottom of the Scrubber and are
pulled through the Packed Bed to the ID Fan. The Quench Venturi and Quench Vessel are designed for a gas flow
rate of 31,000 acfm at 400°F and the Packed Bed Scrubber is designed for a gas flow rate of 24,000 acfm at
170°F.

The Quench Venturi is constructed of stainless steel and is 3’ in diameter by 3’ high. The Quench Venturi is

mounted on top of the Quench Vessel and contains the water quench lances. The Quench Vessel is constructed of
fiberglass reinforced plastic (FRP) and is 8’ in diameter and 10’8” high. The Quench Vessel outlet has a FRP

demister to remove water droplets from the gas stream before it enters the Scrubber. The Scrubber is 8’ in ‘
diameter and 28’ high and is made of FRP. The Scrubber contains a 12" high bed of RPT 2” Hiflow Rings type 50-

6 polypropylene packing material, a mesh pad demister and water spray headers. The Pump House Enclosure
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constructed of FRP and polyethylene panels, houses the three recycle pumps, two metering pumps, NaOH tote,
control valves and instruments. The Pump House Enclosure also contains a safety shower and
heaters/ventilation fan for temperature control.

The gas stream enters the Quench Venturi from the Baghouse at 250°F to 300°F and is cooled with a
water/NaOH quench to 140°F to 170°F by the fresh water quench lance and a recycle water quench lance. The
Quench Vessel, below the venturi, is the catch tank for the excess quench water sprayed in the venturi. The
Quench Vessel holds 750 gallons of recycle water/NaOH solution, which is pumped back to the recycle water
quench lance by one of the Quench Recycle Pumps. The Quench Recycle Pumps are designed for 150 gpm flow
with one pump being an inline spare which can be automatically started. The Quench Vessel also contains a
2KW heater to protect the system from freezing in the winter if it is down for a period of time.

The differential pressure (DP) across the Quench Venturi, Quench Vessel and demister is monitored and runs 1”
to 2” WC. If the DP increases above this, the recycle water flow to the Quench Spray Lance is manually started to
clean the demister. If this does not reduce the DP, then the demister is replaced. The gas temperature at the
outlet of the Quench Vessel is monitored and if the temperature goes above set point the fresh water quench
lance is opened until the temperature is reduced. The water level in the Quench Vessel is monitored and if the
level goes below set point then water is added by opening the blowdown water valve on the scrubber.

The pH is monitored in the quench recycle flow and if it drops below a pH of 8, the NaOH Metering Pump adds
25% NaOH solution to the Quench Vessel to increase the pH. The conductivity is monitored in the quench
recycle flow and if it increases over 15% NaCl, the blowdown valve opens for a set time to purge quench recycle
water from the Quench Vessel to the Blowdown Storage Tank. This lowers the Quench Vessel water level,
causing blowdown water from the Scrubber to be added to the Quench Vessel to reduce the NaCl levels.

The 25% NaOH solution is received in 330 gallon portable totes to supply the Metering Pumps for the Quench
and Scrubber. A low level alarm on the tote signals when a tote needs to be replaced. With the alarm and the
significant quantity of water/NaOH solution maintained in the Quench Vessel and the Scrubber, there is
sufficient time to replace the tote. The tote has a dedicated secondary containment system with a leak detection
sensor to monitor for any leakage and contain minor spills.

The gases from the Quench enter the bottom of the Packed Bed Scrubber and flow up through the packing
material. The water/NaOH solution is sprayed on the top of the packing material by atomization nozzles on the
recycle water header to keep the packing material clean and adsorb HCl in the gas stream. The Scrubber holds
1,000 gallons of water/NaOH solution, which is pumped back to the recycle water header by the Scrubber
Recycle Pump. The Scrubber Recycle Pump is designed for 400 gpm flow. The Scrubber contains a 2KW heater
to protect the system from freezing in the winter if it is down for a period of time. The gases exit the packing
material through a mesh pad demister to remove any entrapped water droplets. The demister has a clean water
spray header to periodically clean demister pad.

The water level in the Scrubber is monitored and if the level goes below the set point, the fresh water is added.
The DP across the packing material and demister pad is monitored and runs 2” to 4” WC. If the DP increases
above set point, the demister pad and/or packing material are cleaned or replaced.

The pH in the recycle water flow is monitored and when it drops below 8, the Scrubber Metering Pump adds a
25% NaOH solution to the recycle water flow. The conductivity in the recycle water flow is monitored and when
it increases to 10% NaCl, the blowdown valve opens for a set time to purge recycle water over to the Quench
Vessel. This lowers the Scrubber water level causing fresh water to be added, reducing the NaCl level.

3.3.5 Blowdown Storage Tank

Blowdown water is pumped from the Quench Vessel to the Blowdown Storage Tank. The Blowdown Storage
Tank is a 5,500 gallon FRP tank with a flat bottom and flat top and is 10’ diameter and 11’ tall. The Blowdown
Storage Tank has a high and low level alarm. The blowdown rate is expected to be <0.5 gpm or about 720 gallons
per day with the tank designed to hold about seven days of operation. The blowdown water contains ~ 15 %
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NaCl and a small quantity of particulates. The blowdown water will be tested and disposed of as required, but
based on the pilot test it should be non-hazardous and should be disposed of at a local POTW.

3.3.6 Induced Draft Fan

The exhaust gases from the Scrubber enter the Induced Draft (ID) Fan at 100°F to 150°F. The ID Fan draws the
gases out of the operating PTTC and through the downstream air pollution control equipment. The ID Fan is
sized for 24,000 acfm with a 200 hp motor to prevent any fugitive emission from the operating PTTC.

3.3.7 Stack

The exhaust gases from the APCS enter a Stack where they are released to the atmosphere. The Stack for this
APCS is 100 feet tall, with the lower 60 feet being 40.5 inches in internal diameter and the upper 37 feet being
33 inches in internal diameter. The Stack is positioned on a concrete pad 27’ by 30’ by 30” high with guy wires to
provide additional tie down capability. The Stack is constructed of corrosion resistant carbon steel with a
galvanized coating. Condensed water from the Stack, if any, drains to the APCS pad sump.

3.4 CONTINUOUS EMISSIONS MONITORING

Stack gas flow is monitored on a continuous basis to ensure the requirements of Procedure T for the facial
velocities of the PTTC openings are maintained. The facial velocity of air at the openings of the PTTC is
calculated and interlocked to the segment feed system as part of the Automatic Waste Feed Cutoff System
(AWFCO) discussed in Section 3.6 below.

Stack gases are monitored on a continuous basis for hydrogen chloride, moisture, carbon monoxide, and oxygen

via a Continuous Emissions Monitoring System (CEMS). Responses from the CEMS are fed to the Programmable

Logic Controller (PLC), where the HCl and CO hourly rolling averages are calculated. The HCI hourly rolling

average is interlocked to the PTTC input conveyors as part of the AWFCO discussed in Section 3.5 below. The

following provides a brief description of the CEMS instruments including the operating range and measurement ‘
principle.

Parameter Mfg. Range Current Level Principle
Carbon Dioxide EcoChem MC3 Analyzer  0-25% <1%  Infrared
~ Carbon Monoxide  EcoChem MC3 Analyzer ~ 0-600 ppm ~ 5-300 ppm _Infrared i
___ Hydrogen Chloride  EcoChem MC3 Analyzer  0-600 ppm 10 ppm __Infrared .
Moisture EcoChem MC3 Analyzer 0-40% 6% Infrared

In addition, the gases from the Baghouses to the Wet Scrubber are monitored for HCl levels by a second identical
CEMS unit. This is used to determine the effectiveness of the sorbent neutralization of the HCI. The HCI levels are
recorded and there is a high level alarm. This is not an AWFCO since the Wet Scrubber is the final HCl removal
device and the Stack HCl level is the permit required monitoring location.

Four sample ports, 90 degrees apart, are located at 39’ height and four sample ports, 90 degrees apart, are
located at 38’6” height. The inlet duct is located at 10’6” height. All sample ports are at least 8 pipe diameters of
straight flow after the inlet duct and at least 2 pipe diameters before the end of the stack as required by EPA
Method 1. A pitot style Flow Meter is installed in the stack to monitor flow through the system. The flow meter is
installed on the stack platform at 38’ height, based on manufacturers’ specification and EPA Method 01. The
EcoChem MC3 Analyzer heated sample probe and line is installed on the stack platform at 38’ height, based on
manufacturers’ specification and EPA Method 1.

3.5 AUTOMATIC WASTE FEED CUT-OFF SYSTEM ‘

The PTTU have an AWFCO System that shut off the feeding of segments into the PTTC in the event certain
operating parameters deviate from allowable set limits. The PLC continuously monitors operating parameters,
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making adjustments to the process as needed for proper control. Alarm logic is incorporated into the PLC to
automatically initiate an AWFCO. Table 2-1 summarizes current AWFCO set points. Table 2-2 summarizes the
additional instrumentation on the APCS, current alarm levels or ranges and instrument types. The data from all
the instruments on Table 2-1 and 2-2 is sent from the PLC to the data historian for recording and trending.

AWFCO limits have been established based on regulatory or permit limits that are summarized below.

Regulatory/permit limits - established to comply with existing permits. An example of this type of limit is
the PTTC maximum pressure AWFCO, below which segment ignition and movement stops until the proper
minimum pressure is re-established.

In addition to the AWFCO system, operators can manually shutdown waste feed or the entire process should this
be needed. The PLC has also been programmed to stop the waste feed based on other factors summarized
below.

Process safety limits - established to assure process equipment is protected and unsafe operating conditions
do not occur. An example of this is failure of segment to ignite which would result in unburned propellants
exiting the PTTC.

Utility or Power failure - established to facilitate a controlled shutdown of the process during loss of process
air, or electricity. An example of this is the loss of compressed air that is necessary for cleaning of the
baghouse bags. Wastes will not be re-introduced into the PTTC until proper operation is re-established.
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4. SAMPLING PROGRAM OVERVIEW ‘

This section provides a summary of the PTTU CPT program and a discussion of the sampling methods used
during the field testing. Test equipment calibration and QA/QC procedures are detailed in Section 5.0.

4.1 SAMPLING SUMMARY

O’Brien & Gere conducted source emission testing at the exhaust of APCS serving the PTTU during a single
operating condition. Testing was conducted to determine emissions of the following pollutants:

Dioxins and furans

Filterable and condensable particulate matter
Hydrogen chloride and chlorine

Arsenic, beryllium, chromium, cadmium, and lead
Volatile and semi-volatile organic compounds
Carbon monoxide

Nitrogen oxides

Total hydrocarbons (THC)

Testing for each pollutant was conducted in triplicate during each operating condition.

4.2 SAMPLING LOCATION

Test ports in the 40.5-inch inside diameter exhaust stack are located approximately 28 feet (8.3 diameters)

downstream of the inlet breaching and approximately 20 feet (5.9 diameters) upstream of a change in the stack
diameter. In accordance with EPA RM 1, isokinetic sampling was performed at 12 traverse points from the test ‘
ports at Level A. The VOST and CEMS samples were collected at a single point in the stack at level C. Actual

traverse point locations are shown in Table 4-1. A schematic of the exhaust stack can be found in Figure 4-1.

4.3 SAMPLING PROCEDURES

4.3.1 HCl/Cl,

A combined particulate and halogens (HCI and Clz) sample train was utilized for this CPT, in accordance with
USEPA Method 26A procedures. The sample train consisted of a glass button-hook nozzle attached to a heated
glass lined probe (248 °F - 273 °F). A thermocouple and S-type pitot tube was attached to the probe for
measurement of temperature and velocity.

Sample gas was drawn through the nozzle and probe isokinetically and then passed through a heated, Teflon
Mat filter (248 °F - 273 °F). Upon exiting the filter, the gas was drawn through a series of five impingers
containing the halogen absorbing solutions and silica gel. The first and second impingers each contained 100 mls
of 0.1N H2S04 solution to capture the HCI, in the flue gas stream. The third and the fourth impingers each
contained 100 mls of a 0.1N NaOH solution to remove the Cl.. The fifth impinger contained a pre-weighed
amount of silica gel to remove any residual moisture present in the gas stream. Following the impinger system,
the gas was drawn through a dry gas meter, a calibrated orifice, and a leak-free pump.

Sampling was conducted isokinetically from 12 points (6 points on each traverse) for ten minutes per point.
Each test run was 120 minutes in duration. Sampling was conducted across two perpendicular stack diameters
at the points indicated in Table 4-1.

4.3.2 Metals

Multiple metals sampling was conducted in accordance with USEPA Method 29 procedures. The sample train
consisted of a glass button-hook nozzle attached to a heated glass lined probe (248 °F + 25 °F). A thermocouple ‘
and S-type pitot tube was attached to the probe for measurement of flue gas temperature and velocity.

G OBRIEN & GERE
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Sample gas was drawn through the nozzle and probe isokinetically and then passed through a heated, glass fiber
filter (248 °F + 25 °F). Upon exiting the filter, the gas was drawn through a series of six impingers containing the
reagents prescribed by the method. The first and second impingers each contained 100 mls of 5% HNO3/10%
H;0; solution to enhance the collection of metals of interest. The third impinger was empty to catch any
overflow from the first two impingers. The fourth impinger contained a pre-weighed amount of silica gel to
remove any residual moisture present in the gas stream. Following the impinger system, the gas was drawn
through a dry gas meter, a calibrated orifice, and a leak-free pump.

Sampling was conducted isokinetically from 12 points (six points on each traverse) for ten minutes per point.
Each test run was 120 minutes in duration. Sampling was conducted across two perpendicular stack diameters
at the points indicated in Table 4-1.

4.3.3 PCDD/PCDF and Semi-Volatile Organics

PCDD/PCDF and SVOC emissions were determined simultaneously by combining Method 23 and Method 0010
into a single sample train. The sample train consisted of a heat-traced probe with a borosilicate buttonhook
nozzle, and an attached thermocouple and S type pitot tube. The glass probe was maintained at a temperature of
250°F + 25°F. After the probe, the gas passed through a heated glass fiber filter. Downstream of the heated filter,
the sample gas passed through a water-cooled module, then through a sorbent module containing the XAD-2
sorbent resin. The XAD module, which was kept at a temperature below 20°C, was followed by a series of four
impingers. The XAD inlet temperature was monitored to ensure that the proper temperature is maintained. The
first impinger, which acted as a condensate reservoir was connected to the outlet of the XAD module and was
modified with a short stem so that the sample gas would not bubble through the collected condensate.
Condensate collected in the first impinger was collected and analyzed for SVOCS. The first and fourth impingers
were both empty. The second and third impingers each contained 100 mls of HPLC Grade or better water and
the fifth impinger contained a pre-weighed amount of silica gel. All connections within the train were either
glass or Teflon; no sealant greases were used. The impingers were followed by a pump, dry gas meter, and a
calibrated orifice meter. Condensate collected in the first impinger was collected and analyzed for SVOCS.

Sampling was conducted isokinetically with readings of the flue gas parameters recorded at every sampling
point during the traverse. Sampling was conducted at 12 sampling points (six points on each traverse) for 15
minutes per point to ensure that a minimum of 3 cubic meters were collected during each run. Each test run had
a duration of 180 minutes.

4.3.4 Volatile Organic Sampling Train (VOST)

VOST sampling was conducted in accordance with procedures outlined in SW-846 Method 0031 to determine
the standard analytical list of volatile organic compounds.

The VOST system was operated at a flow of 0.5 Ipm for a period of 40 minutes. This rate and sampling time
yields a 20 liter sample. Three samples constituted one VOST run. The VOST sampling was conducted at a single
point in the PTTU exhaust stack using a heated sampling probe. The sample train consisted of a glass-lined
probe with a glass wool plug to remove particulate, followed by an assembly of condensers and organic resin
traps. The gas stream was cooled by a water-cooled condenser and VOCs were collected on a set of sorbent
traps (Tenax-GC/Tenax-GC/Anasorb-747). Liquid condensate was collected in an impinger that was placed
between the two Tenax-GC traps and Anasorb-747 trap.

The sample temperature was monitored at the outlet of the sample probe and at the inlet to the first Tenax
cartridge using thermocouples. The gas temperature through the probe was maintained above 135°C to prevent
premature volatile condensation. The temperature of the gas when it passes through the resin cartridges was
maintained at less than 20°C.

4.3.5 Particulate Matter

Filterable PM and CPM emissions were determined in accordance with USEPA RM 5/202. The front-half of the
sample train consisted of a stainless steel nozzle, a heated glass-lined probe with a Type-S Pitot tube attached.
Each PM sample was collected on a quartz fiber filter maintained at a temperature of 248°F (+/- 25°F).
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The back-half sample train consisted of a coil condenser, two glass impingers, an unheated filter (meeting the
requirements of RM 202, Section 7.1.1) followed by two additional impingers and a metering console. The first ‘
and second impingers were empty. The first impinger did not have a stem attached and the second impinger was

of the modified Greenburg-Smith design.

The CPM filter was a nonreactive, non-disintegrating polymer filter without organic binder. The CPM filter was
maintained between 65°F and 85°F. The third impinge contained 100 ml of deionized ultra-filtered water. The
fourth impinger contained a known weight of indicating type silica gel.

At the completion of each test run the front-half of the sample train was recovered in accordance with RM 5. The
heated filter is removed from the housing, placed in a petri dish and labeled. The nozzle, probe, and front half of
the filter housing of the RM 5 train was brushed and rinsed a minimum of three times with acetone and placed in
a sample container.

The CPM sample train remained chilled and was purged with ultra high purity nitrogen at a rate of 20 liters per
minute for 60 minutes. Water was re-circulated in the coil condenser during the purge and the sample train was
iced down.

Sample recovery of the impinger train consisted of measuring the contents of impingers 1 and 2 and placing the
sample in container #3. The back half of the heated filter holder, the first two impingers, front half of the CPM
filter and connecting glassware were rinsed a minimum of two times with water and collected in container #3.
Following the water rinse, the previously mentioned glassware was rinsed with acetone and then rinsed two
times with hexane and placed in container #4. The CPM filter was placed in a petri dish and labeled.

The contents of impinger three were measured and discarded. The dessicant in impinger 4 was placed into its
original container and re-weighed.

Sampling was conducted isokinetically from 12 points (6 points on each traverse) for ten minutes per point. ‘
Each test run was 120 minutes in duration. Sampling was conducted across two perpendicular stack diameters
at the points indicated in Table 4-1.

4.3.6 Continuous Emissions Monitoring

A transportable CEMS was used to monitor the stack flue gas for NOx, CO, THC, Oz and COz, in accordance with
USEPA Methods 7E, 10, 25A and 3A, respectively.

The CEMS consisted of three subsystems: sample acquisition/conditioning, sample analysis, and a data
acquisition system. The sample acquisition/conditioning unit was designed to deliver a representative sample of
the stack gas stream to the sample analysis subsystem. A heated probe was placed at a representative point in
the stack. The probe was attached to a heated filter box (300-350°F), which contains a Gellman type filter to
remove any heavy particulate matter present in the gas stream. After passing through the filter, the flue gas was
passed through a heated sample line to a condenser to remove any moisture present in the gas stream. The flue
gas was then directed to a manifold system, which in turn will direct a portion of the gas to all of the analyzers
with the exception of the THC analyzer. Just upstream of the condenser, a "T" was placed in the line and a second
heated sample line (300-350°F) was attached at this point. This heated line was connected directly to the back of
the THC analyzer. This modification was used to avoid the possibility of some organic compounds condensing
out in the condenser, resulting in a reduced THC concentration.

A data acquisition system was used to continuously monitor analyzer outputs. A laptop computer was linked to
the instruments via an input/output (I/0) circuit board and PCMCIA interface. The PC polls data from the
analyzers five times per second and displays instantaneous data as 2-second averages. Thirty-second averages
are also displayed and written to a data file from which the 1-minute averages were calculated. The 1-minute
averages were printed out for each test run.

At the beginning of each sampling day, direct instrument calibrations for zero and two upscale gases was
performed prior to initiation of testing. Following these direct calibrations, system calibrations were performed
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both prior to and following each run using a zero and one upscale gas concentration. Following completion of
the runs, one complete system calibration was performed.

4.4 ANALYTICAL PROCEDURES

This section delineates the analytical protocols that were used to analyze samples during this test program.
Samples of stack gas were collected and analyzed for the parameters previously discussed using the appropriate
laboratory protocols detailed in this section.

4.4.1 Metals

The sampling train generated two individual samples for analysis. The first sample, labeled Fraction 1A
consisted of the digested sample from the front half of the train, particulate filter and the front-half nitric acid
probe rinse. Fraction 2A consists of digestates from the HNO3/H20; impingers 1, and 2.

Analyses for metals were performed using Inductively Coupled Argon Plasma Mass Spectroscopy (ICP-MS) as
described in EPA Method 6020 (SW-846, 3rd Edition).

All quality control procedures, including the interference check standard, were followed as described in the
respective method.

4.4.2 HCI/Cl,

Impinger samples from stack gas sampling were analyzed by ion chromatography in accordance with EPA
Method 9057 without any further preparation.

4.4.3 Particulate Matter

Gravimetric analyses were performed on samples collected from the Method 5 sampling train. Weights were
obtained on the front-half acetone rinse and particulate filter using a Mettler H35 analytical balance. Aqueous
impingers solutions were extracted by DI water and were dried down in tared glass beakers to a constant
weight. The organic impinger solution was extracted by hexane and dried down. Condensable particulate was
recovered from the CPM filter through desiccation and extraction using DI water and hexane. Total particulate
matter collected is the sum of the weights obtained from the procedures above.

4.4.4 Votatile Organic Compounds

The samples collected from each VOST run consisted of two Tenax cartridge, a Tenax/charcoal backup cartridge,
and a condensate sample. All three cartridges were combined and desorbed together and analyzed for the
standard list of VOCs using the thermal desorption GC/MS procedures specified in SW-846 Method 504 1A.
Condensate samples were analyzed using SW-846 Method 8260B.

4.4.5 PCDDs/PCDFs and Semi-volatile Organic Compounds

Stack gas samples collected using the Method 23/0010 sampling train were analyzed for polychlorinated
dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) using a high resolution GC/MS as per SW-
846 Method 8290. Analysis of SVOCs collected in the sampling train, were performed by low-resolution mass
spectrometry following the analytical protocol of SW-846 Method 8270C.

All components of the combined sampling train were submitted to the laboratory for extraction and analysis.
The acetone and toluene rinses were concentrated and combined with the XAD and filter for Soxhlet extraction.
Sample fractions were combined so as to yield one analysis.
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Table 4-1 Traverse Point Locations

STACK DIAMETER: 40.5 inches

SAMPLING LOCATIONS: 8.3 diameters downstream
5.9 diameters upstream

MINIMUM NUMBER OF TRAVERSE POINTS

AS SPECIFIED BY EPA METHOD 1: 12
NUMBER OF TRAVERSE POINTS SAMPLED: 12
Traverse Point Percent of Stack Diameter Distance in Inches
Number From Inside Wall From Inside Wall
4.4 1.8
2 14.6 5.9
3 29.6 12.0
4 70.4 28.5
5 85.4 34.6
6 95.6 38.7
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Figure 4-1 Exhaust Stack Schematic
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5. PROGRAM RESULTS .

The following section briefly discusses the results of this test program. Field data sheets and supporting
emission calculations are presented in Appendix B. Laboratory analytical data is summarized in Appendix D.
The CPT was conducted at a single operating condition that included feeding the maximum quantities of the
specified waste into the thermal treatment system while operating the Air Pollution Control System (APCS) at
worst case conditions.

5.1 PROCESS OPERATING CONDITIONS

This comprehensive performance test program was designed to meet the applicable emission standards and
also to gather critical emission measurement data to be used as input to the risk assessment. A single operating
condition was designed to accommodate all required testing. The updated table of Automatic Waste Feed Cut-off
setpoints is provided in Table 5-1 and the Additional Instrumentation and Alarms is provided in Table 5-2.

A summary of the waste feed data collected during the testing is provided in Table 5-3. The waste feed rate is
summarized on an hourly rolling average basis and on thirty minute rolling average basis times two for an
hourly quantity. This was done since we currently replace saw blades every 75 minute but did not have many 60
minute periods without a blade change. Throughout the test program, detailed process information was
collected continuously by the facility’s process control computers and data historian. Table 5-4 provides a
summary of process data including minimum, maximum and average values for key process variables recorded
during all sampling run periods. Detailed one-minute process data summaries are included in Appendix A.

5.2 DIOXINS AND FURANS (PCCD/PCDF) RESULTS

5.2.1 Week of April 23-27, 2012 (Initial CPT)

A summary of the dioxins and furans emissions is provided in Table 5-5. The dioxins and furans concentrations
for the PTTU exhaust averaged 0.345 ng/dscm, not within the RCRA Permit limit of 0.11 ng/dscm. The ‘
corresponding mass emission rates averaged approximately 3.02E-08 Ib/hr. The water sprays on the quench

chamber were on and controlling at a lower than normal setpoint for this test.

5.2.2 Week of May 28-June 1, 2012 (PCDD/PCDF Retest No. 1)

A summary of the dioxins and furans emissions is provided in Table 5-6. The dioxins and furans concentrations
for the PTTU exhaust averaged 0.277 ng/dscm, not within the RCRA Permit limit of 0.11 ng/dscm. The
corresponding mass emission rates averaged approximately 2.50E-08 Ib/hr. The water sprays on the quench
chamber were off, typical for normal operation for this test.

5.2.3 Week of June 18-22, 2012 (PCDD/PCDF Retest No. 2)
Test Condition 1 - Activated Carbon Injection at 18 Ibs/hr.

A summary of the dioxins and furans emissions determined during Test Condition 1 is provided in Table 5-7.
The dioxins and furans concentrations for the PTTU exhaust averaged 0.024 ng/dscm, within the RCRA Permit
limit of 0.11 ng/dscm. The corresponding mass emission rates averaged approximately 2.06E-09 lb/hr.

Test Condition 2 - Activated Carbon Injection at 25 lbs/hr.

A summary of the dioxins and furans emissions determined during Test Condition 2 is provided in Table 5-8.
The dioxins and furans concentrations for the PTTU exhaust averaged 0.017 ng/dscm, within the RCRA Permit
limit of 0.11 ng/dscm. The corresponding mass emission rates averaged approximately 1.51E-09 Ib/hr.

5.3 HCI AND CI, RESULTS

A summary of the HCl and Cl; emissions is provided in Table 5-9. The combined HCI and Cl; concentrations for
the PTTU exhaust averaged approximately 3.81 ppm, within the RCRA Permit limit of 21 ppmv, dry. HCl mass ‘
emission rates averaged approximately 0.29 1b/hr, within the MDNR Air Permit limit of 2.64 Ib/hr.
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5.4 PARTICULATE MATTER RESULTS

A summary of the PM emissions is provided in Table 5-10. The filterable PM concentrations for the PTTU
exhaust averaged approximately 0.0007 gr/dscf, within the RCRA Permit limit of 0.0015 gr/dscf. The combined
filterable and condensable PM mass emission rates averaged approximately 0.32 Ib/hr, not within the MDNR Air
Permit limit of 0.30 Ib/hr. Based on Special Condition 4.], an amendment to the Air Permit to Construct will be
submitted.

5.5 METALS RESULTS

A summary of the metals emissions categorized by semi-volatile metals (SVM) and low-volatile metals (LVM) is
provided in Table 5-11. The SVM emissions averaged approximately 0.84 pg/dscm, within the RCRA Permit
limit of 23 ug/dscm and the LVM emissions averaged 0.48 pg/dscm, within the RCRA Permit limit of 10
ug/dscm.

5.6 CARBON MONOXIDE RESULTS

A summary of the CO data can be found in Table 5-12. The CO emissions averaged approximately 5.48 ppm, dry
and the corresponding mass emission rates averaged approximately 0.56 Ib/hr.

5.7 NITROGEN OXIDES RESULTS

A summary of the NOx data can be found in Table 5-12. The NOx emissions averaged approximately 63.2 ppm,
dry and the corresponding mass emission rates averaged approximately 10.6 1b/hr.

5.8 RISK ASSESSMENT TEST RESULTS

This section presents a summary of the test parameters that were measured to serve as input to the risk
assessment modeling process.

5.8.1 Total Hydrocarbon Results

A summary of the THC data can be found in Table 5-12. The THC emissions averaged approximately 2.35 ppm,
dry.

5.8.2 Semi-volatile Organic Compound Results

Emission data were determined for a target list of SVOCs (a total of 72 compounds). Emission results for
detected SVOCs are provided in Table 5-13. Additional detailed information is provided with the analytical data
report in Appendix D.

5.8.3 Volatile Organic Compound Results

Emission data were determined for a target list of VOCs (a total of 45 compounds). Emission results for detected
VOCs are provided in Table 5-14. Additional detailed information is provided with the analytical data report in
Appendix D.
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Table 5-1 Automatic Waste Feed Cut-offs

Equipment

Paf@m}ettﬁari i Setpoint 79'?? Tag # ~ Model - FéSIS
High Waste Feed AMHRA
WeighttopTrc ~ ~020HRA gy o BEXEE e
High PTTC Pressure -0.20 OMA in. w.c. PT-117 PT-118 Foxboro 863DP MS
SBC Blower Operating On  On/off M4 M
: M-2
i e T i . R - - | P R
M-10 ATRA
foitienlign ; -~ G D80 PCClc D
Type K
High Baghouse Inlet 3 Thermocouple & MS
Temperature 400 4 L Foxboro D/F & Metal
77777 - B S . TransmitterRIS S
DPT-154 DPT-160
Low Baghouse DP 1.5 in. w.c. DPT-166 DPT-205 Foxboro 863DP MS
7 22 bPT-A1D0PT-217 0O R
BBD-153 BBD-159 MS
Broken Bag Detectors On On/off BBD-165 BBD-204 Tyco EMP6 PM
B BBD-210 BBD-216 "
High QuenchVessel 12 % NacCl CON-100-2 Rosemount 3900 MS
_NaCl Level B e s e T, o
Low Quench Vessel pH 4 pH CON-100-1 ~ Rosemount 3900 MS
;:‘: gﬁme‘ﬁs.ii'v 100 m FIT-200 Toshiba MS
v &p GF63210/LF622
Rate s I s ey rERE R g maxE
Low Packed Bed )
Recycle Water Flow 200 m FIT-300 Tashibia MS
Rat: gp GF63215/LF622
LowPackedBedDP 25  in.wc.  DPIT-200  Rosemount 2051 N RS
~Low Packed Bed pH ___B5  pH ~pH-200-1  Rosemount 3900 Ms
High Paches! Bexl Nt 13.7 % NacCl CON-200-2 Rosemount 3900 ey
Level T » Segan vl m L e e s~ —PM. .
Low Stack Gas Flow Rate 18,000 OMA acfm FT-173 Ty;g O%ZAL MS
‘High Stack Gas Flow ~ _, - . ____ TycwOPAL ATRA
Rate g SAARIERN AW, e ~ 300DP Al )
: 21 HRA ppm PL
High Stack HCI Level 2 640 HRA lbs/hr CEMS-2 EcoChem MC3 Hl

HRA - Hourly Rolling Average

OMA - One Minute Average

MS — Manufacturers or Engineering Specification
ATRA — Average of the Test Run Averages

D/F — Dioxins and Furnas

Metal = LVM & SVM

PM — Particulate Matter

HCl - Hydrogen Chloride

AMHRA — Average of the Maximum Hourly Run Averages
PL — Permit Limit
OPLs for compliance with:

All - All emissions below
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT SYSTEM

Alarm
Setpoint or Action
TR Normal Value L Equipment Model Performed
= Range =t .
Flame Sensor No Signal ‘No Sensor UV Detector A
[ - Sigmal "0 S
i o TT-117  Type K Thermocouple &
PTC Chamber Temperature -390 "F 17118 FoxboroTransmitterhis  °
’ . TT-120  Type K Thermocouple &
M il R © 11122 Foxboro Transmitter s N
uench Chamber Water Low
gow Oto 12 gpm FIT-101  Clark Sonic Model CSLFB R
e e o a ' Fs-101 Auburh‘Tribo.dspWi R
e Ooff OO k510 Modelusaoo A
Reaction Chamber High Inlet o Type K Thermocouple &
Temperature 5 e d ki 11977ﬂngxfborofTransmitter RIS Rﬁ =
DPT-154
DPT-160
g g DPT-166
Baghouse High DP 8 in. w.c. DPT-205 Foxboro 863DP A
DPT-211
— . pPT7 .
‘L'Z::f"“bber e 750HRA  ppm  CEMS-1 EcoChem MC3 A
o .. Rosemount68RTD
Quench Vessel High 180 °F TIT-200 Rosemount 644 A
Temperature :
O R L e . Transmitter B F
SuBrpoue! o Wit 0-50 gom  FIT-100  Toshiba GF63201 LF622 R
__Flow Rate LR .. L e tst= A S 00 il i
Quench VesselHighbP 5 in.w.c. DPIT-100 Rosemount 2051 A
ﬁi‘;‘:‘"d‘ Vaagallevel Son 20/38 in LIT-100 Rosemount 2051 A
o . - - ctoN- .
High Quench Vessel pH 11.5 pH 100-1 Rosemount 3900 A
" MighPackedBedpH 115 oH  pH-2001  Rosemount 3900 5
PackedBedHighDP 5 in.w.c. DPIT-200  Rosemount 2051 A
Packed Bed Level Low /High ~  20/40 in  LIT-200 Rosemount 2051 A
~ Blowdown Water Flow Rate ~0-10 gpm FIT-400  Toshiba GF63201 LF622 R
~ Blowdown Tank High Level : 90 %  LT-102 Flowline DL34-01 A
 High Stack CO Level 0-600  ppm  CEMS2  EcoChemMC3 R
~ High Stack Moisturelevel =~ 0-10 %  CEMS-2 EcoChem MC3 g
~ High Stack Temperature 0-200  °F  TT-173 Tyco OPAL 300DP R
~ High Stack Pressure 0-2 in.w.c. DPT-173 Tyco OPAL 300DP R

Note: A = Alarm; R = Record
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Table 5-3 Summary of Waste Feed Data

Building #3 CPT Summary of Feed Rate Data

Average of Maximum Hourly Rolling Averages
7/20/2012
Ibs| Segments
Max Hourly HW Feed Rate HRA 30 Min Basis 2,076 4594
Max Hourly HW Feed Rate HRA 1,983 47.2
Average of Methods 2,030 48.3
4/25/2012
Run1 Run 2
Max Hourly HW Feed Rate HRA 30 Min Basis 2,020 2,020
Max Hourly HW Feed Rate HRA 1,936 1,978
4/26/2012
Run 3 Run 4 Run 5 Run 6
Max Hourly HW Feed Rate HRA 30 Min Basis 2,104 2,022 2,186 2,104
Max Hourly HW Feed Rate HRA 1,979 1,937 1,978 2,020
6/19/2012
Run1l Run 2 Run 3
Max Hourly HW Feed Rate HRA 30 Min Basis 2,022 2,104 2,106
Max Hourly HW Feed Rate HRA 1,979 2,021 2,021
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‘ Table 5-4 Summary of Process Operating Data

Building #3 CPT Summary of Operating Data

Test Average Run 1 -4/25/2012 Run 2 - 4/25/2012
Average Min Max Average Min Max Average | Min | Max

PTTC East Exit Temp °F TT-120 467 265 619 284 207 348 Not Operating

PTTC West Exit Temp °F TT-122 370 153 617 Not Operating ZSIJ 87] 427
PTTC East Pressure PT-118 "H20 -0.63 -1.00 -0.14 -O.GSL -1.08[ -0.22 Not Operating

PTTC West Pressure PT-119 "H20 -0.44 -0.77 -0.02 Not Operating -0.55r -0498] -0.04
PTTC East Pressure "H20 OMA -0.64 076 | -0.54 0.68] -0.84] -0.60 Not Operating

PTTC West Pressure "H20 OMA -0.44 -0.58 -0.36 Not Operating -0.54 -0.78 -0.43
Quench Chamber Water Flow Rate gpm 0.6 0.0 4.5 21 0.0 11.0 0.0 0.0 0.0
Sorbent Feed Rate Ibs/min 35 35 35 32.0 320 32.0 32.0 32.0 32.0
Sorbent Feed Rate Ib/min HRA 35 35 35 32.0 32,0 32.9 32.0 32.0 32.0
Baghouse Inlet Temp °F TT-124 276 204 350 243 183 309 228 158 295
Baghouse Inlet Temp °F HRA TT-124 272 252 287 241 226 249 225 200 242
BH #1 DP "H20 3.3 2.8 4.0 3.3 2.8 4.0 3.2 2.7 3.9
BH #2 DP "H20 3.4 29 4.0 3.3 2.8 3.8 3.3 2.9 3.9
BH #3 DP "H20 33 2.3 3.8 3.1 2.0 3.7 3.1 1.8 3.8
BH #4 DP "H20 33 2.3 3.9 3.2 23 4.1 31 0.1 3.8
BH #5 DP "H20 3.3 2.5 4.0 3.2 2.3 3.8 3.1 23 39
BH #6 DP "H20 2.0 1:5 2.7 0.0 0.0 0.0 3.4 1.2 4.1
Baghouse Total DP "H20 3.3 2.8 37 3.2 27 3.6 3.2 2.6 3.5
Packed Bed Recycle Water Flow gpm 232 229 235 229 - 226 231 229 226 234
Packed Bed Recycle Water Flow gpm HRA 232 231 234 229 228 231 229 229 230
Packed Bed PH 8.6 8.5 8.7 8.0 7:9 8.2 8.2 79 8.6
Packed Bed pH HRA 8.6 8.5 8.6 8.0 8.0 8.1 8.2 8.0 8.4
Packed Bed NaCl % 13.5 12.9 14.3 14.9 14.0 15.7 14.8 14.2 15.3
Packed Bed NaCl % HRA 13.7 3.2 14.3 14.7 14.3 15.3 14.9 14.7 15.3
Packed Bed DP "H20 2.7 2 3.0 2.7 2.2 3.0 2.9 2.2 3.3
Packed Bed DP "H20 HRA 2.7 2.6 2.8 2.7 2.5 2.8 2.8 2.7 3.1
Quench Fresh Water Flow gpm 1.5 0.0 4.6 1.5 0.0 3.5 0.9 0.0 3.4
Quench Recycle Water Flow gpm 136 135 137 145 144 146 145 144 146
Quench Recycle Water Flow gpm HRA 136 136 137 145 145 145 145 145 145
Quench Vessel NaCl % 5.4 4.5 6.2 59 5.2 6.8 6.2 5.2 8.3
Quench Vessel NaCl % HRA 57 5.2 6.2 5.8 5.5 6.3 6.2 5.8 7.0
Quench Vessel pH 8.3 7.4 8.6 7.6 6.1 8.2 7.6 6.7 8.2
Quench Vessel pH HRA 8.3 8.1 8.4 7.6 7.5 7.9 7.6 7.5 7.9
Quench Vessel DP "H20 32 2.7 3.4 2.7 2.3 3.0 2.9 2.3 3.2
Quench Vessel DP "H20 HRA 2.2 19 3.7 2.7 25 2.8 2.8 27 31
Blow Down Water Flow gpm 1.7 1.2 2.4 0.0 0.0 0.0 0.0 0.0 0.0
HCL Level ppm 5.7 3.7 8.5 0.4 -0.1 2.8 4.3 0.0 15.7
HCL Level ppm HRA 54 4.4 6.6 0.0 0.0 0.0 3.1 0.0 8.2
CO Level ppm 15.0 0.0 126.0 7.9 0.0 34.0 36.1 0.0 553.9
Stack Moisture Level % 7.2 5.8 8.1 7.2 6.0 8.4 5.7 0.0 8.5
Stack Flow acfm 24,665| 23,205| 26,158 24,920 23,118 26,990 25,160 23,366 26,941
Stack Flow acfm OMA 24,658 | 23,841| 25,242 24,894 24,002 25,369 25,185 24,020 26,272
Stack Flow acfm HRA 24,590 | 24,241 | 24,819 24,894 24,354 25,041 25,086 24,750 25,558
Stack Flow dscfm 20,239 | 19,008| 21,670 20,448 19,079 22,363 20,997 19,110 23,581
Stack Temp °F 137 132 141 137 132 142 137 132 143
Stack Pressure "H20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HCl Emission Ib/min 0.013 0.008 0.027 0.001 0.000 0.007 0.012 0.000 0.093
HCI Emission Ib/hr 0.81 0.46 1.65 0.06 -0.01 0.42 0.71 0.00 5.56
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Table 5-4 Continued

Building #3 CPT Summary of Operating Data

PROPELLANT THERMAL TREATMENT SYSTEM

Run 3-4/26/2012

Run 4 - 4/26/2013

Run 5 -4/26/2014

Average Min Max | Average | Min | Max | Average Min Max

PTTC East Exit Temp °F TT-120 297 161 430 Not Operating 498 289 644
PTTC West Exit Temp °F TT-122 Not Operating 343 152| 619 Not Operating

PTTC East Pressure PT-118 "H20 -0.72] -1.02]  -018 Not Operating 069  -099] -018
PTTC West Pressure PT-119 "H20 Not Operating -0.51] -0.82| -0.09 Not Operating

PTTC East Pressure "H20 OMA -0.75] -086] 068 Not Operating 069  -085]  -0.59
PTTC West Pressure "H20 OMA Not Operating -0.51 -0.60] -0.42 Not Operating

Quench Chamber Water Flow Rate gpm 2.4 0.0 10.0 0.0 0.0 0.0 0.3 0.0 9.7
Sorbent Feed Rate Ibs/min 32.0 32.0 32.0 35.0 32.0 36.5 36.5 36.5 36.5
Sorbent Feed Rate Ib/min HRA 32.0 32.0 32.0 34.1 32.0 36.5 36.5 36.5 36.5
Baghouse Inlet Temp °F TT-124 247 205 310 261 165 355 291 212 377
Baghouse Inlet Temp °F HRA TT-124 248 240 254 252 235 281 282 255 300
BH #1 DP "H20 3.2 2.9 3.6 3.3 2.8 3.8 3.5 2.9 4.2
BH #2 DP "H20 3.3 2.9 3.9 3.3 2.7 3.9 3.5 3.1 4.1
BH #3 DP "H20 3.1 2.1 3.6 3.1 21 3.8 3.4 24 3.9
BH #4 DP "H20 3.1 25 3.5 3.2 25 3.8 3.5 2.8 4.1
BH #5 DP "H20 31 2.4 3.7 3.1 2.2 4.1 3.4 2.8 4.5
BH #6 DP "H20 3.4 3.1 3.9 0.1 0.0 3.7 0.0 0.0 0.0
Baghouse Total DP "H20 3.2 2.8 3.5 3.2 2.7 3.7 3.5 2.9 3.9
Packed Bed Recycle Water Flow gpm 232 229 234 231 229 234 234 231 236
Packed Bed Recycle Water Flow gpm HRA 232 231 232 231 231 233 234 233 234
Packed Bed PH 8.2 8.0 8.4 8.3 8.2 8.5 8.5 8.4 8.6
Packed Bed pH HRA 8.2 8.1 8.3 8.3 8.3 8.4 8.5 8.5 8.6
Packed Bed NaCl % 13.3 12.7 14.3 133 11.9 14.6 10.7 10.2 114
Packed Bed NaCl % HRA 13.7 13.0 14.3 13.7 12.5 14.3 10.9 10.4 11.5
Packed Bed DP "H20 3.0 2.5 3.3 2.6 2.1 3.1 2.6 2.0 2.8
Packed Bed DP "H20 HRA 3.0 2.9 3.0 2.7 2.6 3.0 2.6 2.5 2.8
Quench Fresh Water Flow gpm 0.3 0.0 3.3 0.2 0.0 3.3 0.3 0.0 3.2
Quench Recycle Water Flow gpm 145 143 146 144 143 146 145 144 146
Quench Recycle Water Flow gpm HRA 145 145 145 144 144 145 145 145 145
Quench Vessel NaCl % 6.5 4.9 8.0 7.0 5.7 7.9 7.0 6.2 7.8
Quench Vessel NaCl % HRA 6.2 5.9 6.8 6.8 6.6 7.2 7.1 6.9 7.3
Quench Vessel pH 7.6 6.1 8.3 7.4 4.8 8.2 7.6 7.4 8.0
Quench Vessel pH HRA 7.6 7.4 7.7 7.4 7.0 7.6 7.6 & 7.8
Quench Vessel DP "H20 3.2 2.8 3.4 3.0 2.5 33 3.1 a5 3.4
Quench Vessel DP "H20 HRA 3.1 3.0 3.2 3.1 2.8 3.2 3.0 2.9 3.2
Blow Down Water Flow gpm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HCL Level ppm 8.6 6.6 11.0 8.3 4.3 112 5.2 3.6 7.1
HCL Level ppm HRA 8.7 8.5 8.8 7.9 6.3 9.3 5.1 4.8 5.7
CO Level ppm 7.8 0.0 38.0 9.6 0.0 43.9 9.5 0.0 60.1
Stack Moisture Level % 7.3 6.7 8.1 7.1 5.7 7.7 6.8 6.1 7.8
Stack Flow acfm 25,222 23,907 26,543 25,420 23,856 27,084 25,818 24,699 26,943
Stack Flow acfm OMA 25,197 24,651 25,643 25,419 24,675 26,061 25,782 25,174 26,181
Stack Flow acfm HRA 25,138 24,993 25,276 25,335 25,119 25,540 25,742 25,472 25,888
Stack Flow dscfm 20,635 19,401 21,682 20,844 19,417 22,396 21,299 20,423 22,460
Stack Temp °F 138 136 141 138 132 141 136 134 139
Stack Pressure "H20 0.0 0.0 0.0 0.0 0.0 0.0 0.0] 0.0 0.0
HCI Emission Ib/min 0.021 0.015 0.027 0.020 0.011 0.027 0.013 0.009 0.018
HCI Emission Ib/hr 1.23 0.91 1.59 1.20. 0.64 1.61 0.76 0.51 1.06
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT SYSTEM

Table 5-4 Continued

Building #3 CPT Summary of Operating Data

Run 6 - 4/26/2015 Run 1-6/19/2012
Average Min Max Average | Min |  Max

PTTC East Exit Temp °F TT-120 522 311 697 Not Operating

PTTC West Exit Temp °F TT-122 Not Operating 532] 218] 806
PTTC East Pressure PT-118 "H20 ~0.651 -1,00| -0.21 Not Operating

PTTC West Pressure PT-119 "H20 Not Operating -0.27] -0.52| 0.078
PTTC East Pressure "H20 OMA -0.64] -0.72] -0.55 Not Operating

PTTC West Pressure "H20 OMA Not Operatinj -0.27| -0.37 -0.22
Quench Chamber Water Flow Rate gpm 0.8 0.0 10.0 0.0 0.0 0.0
Sorbent Feed Rate Ibs/min 36.5 36.5 36.5 37.6 37.6 376
Sorbent Feed Rate lb/min HRA 36.5 36.5 36.5 37.6 37.6 37.6
Baghouse Inlet Temp °F TT-124 299 240 368 303 208 383
Baghouse Inlet Temp °F HRA TT-124 290 264 305 302 274 320
BH #1 DP "H20 3.5 2.9 4.0 34 2.6 4.0
BH #2 DP "H20 3.5 2.9 4.3 3.4 2.8 41
BH #3 DP "H20 3.3 2.4 4.1 3.4 2k 3.8
BH #4 DP "H20 34 2.8 4.3 3.4 2.6 4.1
BH #5 DP "H20 3.4 2.5 3.8 3.4 F ¥ 4.1
BH #6 DP "H20 0.0 0.0 0.0 3.6 3.2 4.2
Baghouse Total DP "H20 3.4 29 3.9 3.4 2.9 3.8
Packed Bed Recycle Water Flow gpm 233 230 235 235 229 239
Packed Bed Recycle Water Flow gpm HRA 233 233 234 234 230 237
Packed Bed PH 8.6 8.6 8.7 9.1 9.0 9.2
Packed Bed pH HRA 8.6 8.6 8.6 9.1 9.0 9.1
Packed Bed NaCl % 10.0 9.7 10.2 Ihd 14.5 17.4
Packed Bed NaCl % HRA 10.1 99 10.2 15.6 14.8 17.8
Packed Bed DP "H20 2.7 21 3.1 2.4 2.0 29
Packed Bed DP "H20 HRA 2.6 2.6 2.8 2.4 24 2.5
Quench Fresh Water Flow gpm 0.6 0.0 3.2 2.7 0.0 6.8
Quench Recycle Water Flow gpm 145 143 146 119 118 120
Quench Recycle Water Flow gpm HRA 145 145 145 119 119 119
Quench Vessel NaCl % N 8.8 7.0 9.9 25 24 2.6
Quench Vessel NaCl % HRA 8.4 73 9.4 3.3 27 3.8
Quench Vessel pH 79 7.8 8.1 9.6 95 9.7
Quench Vessel pH HRA 8.0 79 8.1 9.6 9.5 9.6
Quench Vessel DP "H20 3.0 2.3 3.4 3.3 3.2 3.3
Quench Vessel DP "H20 HRA 31 2.9 3.2 18 0.0 7.0
Blow Down Water Flow gpm 0.0 0.0 0.0 53 3.5 6.7
HCL Level ppm 8.5 4.6 112 52 4.8 5.6
HCL Level ppm HRA 7.8 5:1 10.0 5.3 4.9 6.0
CO Level ppm 10.7 0.0 49.8 20.5 0.0 145.5
Stack Moisture Level % 7.3 6.7 7.7 7.8 6.6 8.1
Stack Flow acfm 25,844 24,572 26,941 22,242 20,845 23,850
Stack Flow acfm OMA 25,831 25,203 26,612 22,266 21,582 22,735
Stack Flow acfm HRA 25,766 25,601 25,933 22,250 22,057 22,448
Stack Flow dscfm 21,219 20,267 42,219 18,221 17,109 19,470
Stack Temp °F 136 127 138 136 128 139
Stack Pressure "H20 0.0 0.0 0.0 0.0 0.0 0.0
HCl Emission Ib/min 0.021 0.012 0.028 0.011 0.008 0.015
HCI Emission Ib/hr 1.25 0.70 1.68 0.65 0.45 0.91
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT SYSTEM

Table 5-4 Continued

Building #3 CPT Summary of Operating Data

Run 2-6/19/2013 Run 3-6/19/2014

Average Min Max Average Min Max
PTTC East Exit Temp °F TT-120 584 303 795 619 319 798
PTTC West Exit Temp °F TT-122 Not Operating Not Operating
PTTC East Pressure PT-118 "H20 -0.53] -0.95] -0.05 -0.53] 098]  -0.003
PTTC West Pressure PT-119 "H20 Not Operating Not Operating
PTTC East Pressure "H20 OMA -0.54 -0.67| -0.39 -0.52| -0.61] -0.42
PTTC West Pressure "H20 OMA Not Operatin, Not Operatin
Quench Chamber Water Flow Rate gpm 0.0 0.0 0.0 0.0 0.0 0.0
Sorbent Feed Rate Ibs/min 37.6 37.6 37.6 37.6 37.6 37.6
Sorbent Feed Rate Ib/min HRA 37.6 37.6 37.6 37.6 37.6 37.6
Baghouse Inlet Temp °F TT-124 296 222 365 320 244 389
Baghouse Inlet Temp °F HRA TT-124 289 266 304 320 311 328
BH #1 DP "H20 3.3 2.6 4.3 34 2.6 39
BH #2 DP "H20 3.4 2.9 3.9 3.4 2.8 3.9
BH #3 DP "H20 3.3 2.7 38 3.3 2.7 3.8
BH #4 DP "H20 34 2.7 3.9 3.4 2.7 3.8
BH #5 DP "H20 34 2.6 3.8 34 2.7 3.9
BH #6 DP "H20 3.6 3.1 4.0 3.6 3.2 4.2
Baghouse Total DP "H20 3.4 3.0 37 3.4 2.9 3.7
Packed Bed Recycle Water Flow gpm 235 233 239 234 231 237
Packed Bed Recycle Water Flow gpm HRA 235 235 236 234 234 234
Packed Bed PH B 9.0 5.0 9.1 9.1 9.1 9.1
Packed Bed pH HRA 9.1 9.0 9.1 9.1 9.1 9.1
Packed Bed NaCl % 14.9 14.5 153 14.8 14.4 15.1
Packed Bed NaCl % HRA 14.8 14.8 14.9 14.8 14.8 14.9
Packed Bed DP "H20 2.6 2.0 3.0 2.6 2.1 3.0
Packed Bed DP "H20 HRA 2.6 2.4 2.7 2.6 2.6 2.6
Quench Fresh Water Flow gpm 29 0.0 6.8 35 0.0 7.5
Quench Recycle Water Flow gpm 119 118 120 119 118 121
Quench Recycle Water Flow gpm HRA 119 119 119 119 119 119
Quench Vessel NaCl % 2.3 2.3 2.4 2.1 2.0 2.3
Quench Vessel NaCl % HRA 3.7 2.8 4.1 3.7 3.1 4.1
Quench Vessel pH 9.4 9.0 9.6 9.6 9.5 9.6
Quench Vessel pH HRA 9.5 9.3 9.6 9.6 9.6 9.6
Quench Vessel DP "H20 3.6 3.3 3.7 3.7 3.6 3.8
Quench Vessel DP "H20 HRA 0.3 0.0 3.9 0.1 0.0 3.9
Blow Down Water Flow gpm 5.8 3.7 9.0 4.6 3.4 6.0
HCL Level ppm 5.9 4.9 6.9 4.7 4.5 5.0
HCL Level ppm HRA 5.9 5.1 6.6 4.7 4.6 5.0
CO Level ppm p i ] 0.0 141.0 15.4 0.0 67.6
Stack Moisture Level % 7.4 6.5 8.1 8.0 7.4 8.4
Stack Flow acfm 23,495 21,772 25,009 23,860 22,708 25,121
Stack Flow acfm OMA 23,509 21,971 24,092 23,837 23,286 24,211
Stack Flow acfm HRA 23,279 22,213 23,624 23,819 23,611 24,068
Stack Flow dscfm 19,199 17,921 20,477 19,293 18,343 20,384
Stack Temp °F 138 133 142 141 134 143
Stack Pressure "H20 0.0 0.0 0.0 0.0 0.0 0.0
HCl Emission Ib/min 0.013 0,008 0.020] 0.010 0.007 0.014
HCI Emission Ib/hr 0.77 0.48 1.19 0.63 0.45 0.82
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT SYSTEM

' Table 5-5 Summary of PCDD/PCDF Results -Initial CPT

Run Identification Run 1 Run 2 Run 3 Average
Run Date 25Apri2 25Apri2 26Apri2

Start/Stop Time 0833-1150  1300-1634  0815-1130

Run Duration (min.) 180 180 180

Exhaust Gas Conditions

Temperature (deg. F) 121 122 123 122

Moisture (volume %) 8.0 7.5 7.9 7.8

Oxygen (dry volume %) 20.4 20.6 20.5 20.5

Carbon Dioxide (dry volume %) 0.74 0.63 0.68 0.68
Exhaust Gas Flow Rate Data

acfm 28,753 29,364 29,348 29,155

dscfm 23,016 23,518 23,636 23,390

Dioxin/Furan Results
PCDD/DF TEQ (ng/dscm) 0.326 0.288 0.420 0.345
PCDD/DF TEQ (Ib/hr) 2.81E-08 2.53E-08 3.72E-08 3.02E-08

* PCDD/DF RCRA Permit limit =0.11 ng/dscm
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT SYSTEM

Table 5-6 Summary of PCDD/PCDF Results - Retest No. 1 ‘
Run Identification Run 1 Run 2 Run 3 Average
Run Date 31May12 0lunl2 0lunl2
Start/Stop Time 1733-2040 1141-1447 1519-1825
Run Duration (min.) 180 180 180
Exhaust Gas Conditions
Temperature (deg. F) 109 112 112 111
Moisture (volume %) 6.2 6.4 6.5 6.4
Oxygen (dry volume %) 20.3 20.3 20.3 20.3
Carbon Dioxide (dry volume %) 0.70 0.70 0.70 0.70
Exhaust Gas Flow Rate Data
acfm 28,555 28,529 28,565 28,549
dscfm 24,066 24,054 24,061 24,060
Dioxin/Furan Results
PCDD/DF TEQ (ng/dscm) 0.279 0.319 0.234 0.277
PCDD/DF TEQ (Ib/hr) 2.51E-08 2.88E-08 2.11E-08 2.50E-08

? PCDD/DF RCRA Permit limit =0.11 ng/dscm
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT SYSTEM

Table 5-7 Summary of PCDD/PCDF Results - Retest No. 2 — Condition 1

Run Identification Run 1 Run 2 Run 3 Average
Run Date 19Juni2 19Juni12 19Jun12
Start/Stop Time 0949-1308 1343-1650 1725-2030
Run Duration (min.) 180 180 180
Exhaust Gas Conditions
Temperature (deg. F) 121 123 126 123
Moisture (volume %) 8.0 8.0 8.6 8.2
Oxygen (dry volume %) 20.2 20.4 20.4 20.3
Carbon Dioxide (dry volume %) 0.80 0.60 0.70 0.70
Exhaust Gas Flow Rate Data
acfm 28,701 28,863 29,649 29,071
dscfm 23,222 23,281 23,679 23,394
Dioxin/Furan Results
PCDD/DF TEQ (ng/dscm) 0.024 0.023 0.024 0.024
PCDD/DF TEQ (Ib/hr) 2.07E-09 1.98E-09 2.13E-09 2.06E-09
2 PCDD/DF RCRA Permit limit =0.11 ng/dscm
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COMPREHENSIVE PERFORMANCE TESTING I PROPELLANT THERMAL TREATMENT SYSTEM

Table 5-8 Summary of PCDD/PCDF Results - Retest No. 2 — Condition 2

Run Identification Run 1 Run 2 Run 3 Average
Run Date 20Juni12 20Jun12 20Juni12
Start/Stop Time 0900-1205 1244-1550 1650-1954
Run Duration (min.) 180 180 180
Exhaust Gas Conditions
Temperature (deg. F) 121 124 120 122
Moisture (volume %) 8.0 8.4 6.9 7.8
Oxygen (dry volume %) 20.1 19.9 20.1 20.0
Carbon Dioxide (dry volume %) 0.80 0.80 0.80 0.80
Exhaust Gas Flow Rate Data
acfm 28,863 28,672 29,811 29,115
dscfm 23,382 22,998 24,452 23,611
Dioxin/Furan Results
PCDD/DF TEQ (ng/dscm) 0.019 0.019 0.014 0.017
PCDD/DF TEQ (Ib/hr) 1.63E-09 1.63E-09 1.29E-09 1.51E-09
? PCDD/DF emission limitis 0.11 ng/dscm
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT SYSTEM

‘ Table 5-9 Summary of HCI/Cl, Results

Run Identification Run 1 Run 2 Run 3 Average
Run Date 25Apri12 25Apri12 26Apri12
Start/Stop Time 0904-1150 1335-1635  0850-1130

Exhaust Gas Conditions

Temperature (deg. F) 120 120 120 120
Moisture (volume %) 7.4 7.4 7.8 7.6
Oxygen (dry volume %) 20.44 20.59 20.48 20.50
Carbon Dioxide (dry volume %) 0.74 0.63 0.68 0.68

Volumetric Flow Rate

acfm 29,799 29,923 30,979 30,234
dscfm 24,054 24,058 25,066 24,392
HCI
ppm .13 1.78 2.95 2.05
Ib/hr 0.292 0.244 0.321 0.285
Cl,
ppm 1.53 1.67 2.06 1.75
‘ Ib/hr 0.402 0.440 0.563 0.469
Combined HCI/CI,
ppm 3,66 3.45 4.30 3.81
Ib/hr 0.694 0.684 0.884 0.754

? RCRA Permit total combined HCI/Cl, limit =21 ppmyv, dry
® MDNR Air Permit HCI limit = 2.64 Ib/hr

29 |FINAL: JULY 24, 2012 _
=8 OBRIEN 6 GERE

1:\Gen-Dynamics.3374\49064.BIdg3-Source-Em\Docs\Reports\Building 3 Compliance Report_final 072412.docx




COMPREHENSIVE PERFORMANCE TESTING

Table 5-10 Summary of Particulate Matter Results

PROPELLANT THERMAL TREATMENT SYSTEM

Run Identification Run 1 Run 2 Run 3 Average
Run Date 26April2 26Apri2 26Apri2
Start/Stop Time 1312-1535 1650-1905 2000-2213
Exhaust Gas Conditions
Temperature (deg. F) 123 121 122 122
Moisture (volume %) 6.1 6.3 7.2 6.5
Oxygen (dry volume %) 20.5 20.4 20.4 20.4
Carbon Dioxide (dry volume %) 0.7 0.9 0.9 0.8
Volumetric Flow Rate
acfm 28,852 26,685 28,017 27,851
dscfm 23,673 21,916 22,761 22,784
Filterable Particulate Matter Emissions
gr/dscf 0.0006 0.0011 0.0003 0.0007
Ib/hr 0.13 0.20 0.05 0.13
Condensible Particulate Matter Emissions
gr/dscf 0.0010 0.0012 0.0006 0.0010
Ib/hr 0.20 0.23 0.12 0.19
Total Particulate Matter Emissions
gr/dscf 0.0016 0.0023 0.0009 0.0016
Ib/hr 0.33 0.44 0.18 0.32

? Filterable PM RCRA Permit limit = 0.0015 gr/dscf

® Combined filterable and condensable PM MDNR Air Permit limit = 0.30 Ib/hr
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Table 5-11 Summary of Metals Results

COMPREHENSIVE PERFORMANCE TESTING

Run Identification Run 1 Run 2 Run 3 Average
Run Date 26April2 26Apri2 26Apri12
Start/Stop Time 1312-1535 1650-1905 2000-2213
Exhaust Gas Conditions
Temperature (deg. F) 120 118 119 119
Moisture (volume %) 74 7.2 8.1 7.6
Oxygen (dry volume %) 20.52 20.40 20.36 20.43
Carbon Dioxide (dry volume %) 0.71 0.86 0.92 0.83
Volumetric Flow Rate
acfm 29,726 31,256 28,851 29,944
dscfm 24,150 25,567 23,329 24,349
Metals Emissions ug/dscm Ib/hr ug/dscm Ib/hr ug/dscm Ib/hr ug/dscm Ib/hr
Arsenic <0.51 <4.61E-05 <0.49 <4.72E-05 <0.53 <4.59E-05 <0.51 <4.64E-05
Beryllium <0.13 <1.15E-05 <012 <1.18E-05 <0.13 <1.15E-05 <0.13 <1.16E-05
Chromium 0.23 2.10E-05 0.26 2.45E-05 0.11 9.47E-06 0.20 1.83E-05
SVM Totals 0.87 7.87E-05 0.87 8.35E-05 0.77 6.69E-05 0.84 7.64E-05
Cadmium <0.13 <1.15E-05 <0.12 <1.18E-05 <0.13 <1.15E-05 <0.13 <1.16E-05
Lead 0.26 2.36E-05 0.41 3.90E-05 0.40 3.50E-05 0.36 3.25E-05
LVM Totals 0.39 3.52E-05 0.53 5.08E-05 0.53 4.65E-05 0.48 4.41E-05

?SVM RCRA Permit Limit = 23 ug/dscm
®LVM RCRA Permit limit = 10 ug/dscm

PROPELLANT THERMAL TREATMENT UNIT
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT UNIT

Table 5-12 Summary of NOy, CO and THC Results .
Run Identification Run 1 Run 2 Run 3 Average
Run Date 25Apri12 25Apri12 26Apri12
Start/Stop Time 0833-1150 1300-1634 815-1130
Exhaust Gas Conditions

Temperature (deg. F) 121 122 123 122

Moisture (volume %) 8.0 7.4 7.8 7.8

Oxygen (dry volume %) 20.44 20.59 20.48 20.50

Carbon Dioxide (dry volume %) 0.74 0.63 0.68 0.68
Volumetric Flow Rate

acfm 28,753 29,364 29,348 29,155

dscfm 23,016 23,518 23,636 23,390
Carbon Monoxide

ppm, dry 4.51 6.58 5.36 5.48

Ib/hr 0.453 0.675 0.553 0.560
Nitrogen Oxide

ppm, dry 63.9 57.6 68.0 63.2

Ib/hr 10.5 9.7 11.5 10.6
Total Hydrocarbons (as Propane)

ppm, dry 1.76 3.45 1.84 235

Ib/hr 0.101 0.203 0.109 0.138
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT UNIT

Table 5-13 Summary of SVOC Results.

Run Identification Run1 Run 2 Run 3 Average
Run Date 25Apri12 25Apri2 26Apri12
Start/Stop Time 0833-1150 1300-1634 0815-1130

Exhaust Gas Conditions

Temperature (deg. F) 121 122 123 122
Moisture (volume %) 8.0 7.5 7.9 7.8
Oxygen (dry volume %) 20.40 20.59 20.48 20.49
Carbon Dioxide (dry volume %) 0.74 0.63 0.68 0.68

Volumetric Flow Rate

acfm 28,753 29,364 29,348 29,155
dscfm 23,016 23,518 23,636 23,390
SVOCs Emissions ug/dscm Ib/hr ug/dscm Ib/hr ug/dscm Ilb/hr ug/dscm 1b/hr

Benzoic Acid 229 1.98E-02 138 1.21E-02 193 1.71E-02 187 1.63E-02
Benzyl Alcohol 3.5 6.33E-03 58.0 5.11E-03 74.4 6.59E-03 68.6 6.01E-03
Hexachlorocyclopentadiene 8.70 7.50E-04 9.89 8.71E-04 8.27 7.32E-04 8.95 7.84E-04
Naphthalene 30.0 9.00E-04 5.27 4.64E-04 1.1 9.85E-04 15.5 7.83E-04
Phenol 6.00 1.80E-04 2.31 2.03E-04 2.54 2.25E-04 3.62 2.03E-04
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT UNIT

Table 5-14 Summary of VOC Results.

Run No. Run 1 Run No. Run 2 Run No. Run 3
Date 4/26/2012 Date 4/26/2012 Date 4/26/2012

Start Time 1005 Start Time 1647 Start Time 2000

Stop Time 1405 Stop Time 1927 Stop Time 2230

Units Units Units

VOST Sample Volume dsL 56.57 dsL 57.51 dsL 5731

Exhaust Flow Rate dscfm 24,351 dscfm 23,741 dscfm 23,045

Volatile Organics pg/dscm Ib/hr pg/dscm Ib/hr pg/dscm Ib/hr
Dichlorodifluoromethane (FREON 12) 2.94 2.68E-04 2.47 2.20E-04 2.52 2.18E-04
Chloromethane 77.2 7.04E-03 20.4 1.82E-03 23.1 1.99E-03
Vinyl Chloride 515 4.70E-04 5.2 5.08E-04 5.82 5.02E-04
Bromomethane 2.01 1.84E-04 0.99 8.80E-05 0.88 7.62E-05
Chloroethane 1.05 9.58E-05 0.84 7.45E-05 0.95 8.19E-05
Trichlorofluoromethane (FREON 11) 3.35 3.06E-04 4.12 3.67E-04 3.23 2.79E-04
Acetone (2-Propanone) 425.0 3.88E-02 673.4 5.99E-02 601.8 5.20E-02
1,1-Dichloroethylene 3.17 2.89E-04 3.88 3.45E-04 4.39 3.79E-04
Carbon Disulfide 10.4 9.50E-04 18.3 1.62E-03 12.3 1.06E-03
Methylene Chloride(Dichloromethane) 14.2 1.30E-03 9.12 8.11E-04 9.47 8.18E-04
1,1-Dichloroethane 1.70 1.55E-04 0.91 8.12E-05 1.06 9.17E-05
Chloroform 163 1.48E-02 163 1.45E-02 182 1.57E-02
Methyl Ethyl Ketone (2-Butanone) 2.65 2.41E-04 2.99 2.66E-04 3.18 2.74E-04
1,1,1-Trichloroethane 151 1.37E-04 0.80 7.10E-05 0.77 6.66E-05
Carbon Tetrachloride 70.5 6.43E-03 60.8 5.41E-03 67.1 5.79E-03
Benzene 60.9 5.55E-03 70.9 6.31E-03 72.4 6.25E-03
1,2-Dichloropropane 2.18 1.99E-04 1.10 9.79E-05 0.96 8.25E-05
Trichloroethylene 1.76 1.60E-04 2,79 2.48E-04 2.77 2.39E-04
Bromodichloromethane 13.5 1.23E-03 6.83 6.07E-04 7.07 6.11E-04
cis-1,3-Dichloropropene 2.00 1.83E-04 0.86 7.61E-05 0.94 8.08E-05
trans-1,3-Dichloropropene 1.80 1.64E-04 0.87 7.71E-05 0.83 7.15E-05
Dibromochloromethane 1.15 1.05E-04 0.51 4.56E-05 0.50 4.28E-05
Methyl Isobutyl Ketone 3.16 2.88E-04 3.52 3.13E-04 1.70 1.47E-04
Toluene 26.9 2.46E-03 26.4 2.35E-03 25.8 2.23E-03
Tetrachloroethylene 2.61 2.38E-04 3.78 3.36E-04 3.90 3.36E-04
Chlorobenzene 4.35 3.96E-04 3.88 3.45E-04 4.15 3.59E-04
Ethylbenzene 8.26 7.53E-04 6.56 5.84E-04 587 5.07E-04
m / p-Xylene 24.0 2.19E-03 18.2 1.62E-03 16.1 1.39E-03
o-Xylene 12.4 1.13E-03 8.60 7.64E-04 7.34 6.34E-04
1,2-Dichlorobenzene 1.38 1.26E-04 2.44 2.17E-04 233 2.01E-04
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT UNIT

6. QUALITY ASSURANCE/QUALITY CONTROL

This test program incorporated a variety of QA/QC measures to ensure the validity of the final results. These
measures were based upon routine field and laboratory practices as well as specific requirements delineated in
the approved CPT Plan and the applicable sampling and analytical methods.

This section presents the results of all QA/QC measures evaluated during all sampling programs and during all
phases of sample analysis. Data generated for the program are judged to be completely valid since overall
accuracy and precision goals consistent with general program objectives were achieved. Analytical QA/QC data
are presented to support all sample results used for determining compliance with performance criteria and/or
emission standards.

6.1 SAMPLE COLLECTION QA/QC

One set of reagent blanks for each isokinetic sampling train was submitted for analysis. For the VOST
methodology, one field blank for each day of testing and one trip blank per sample shipment were also
submitted along with program samples. In addition, one field sampling train blank was submitted for the EPA
RM 5/202 train.

Sampling QA/QC measures for this program included the calibration of all applicable sampling equipment used
as described below. Field equipment were calibrated according to EPA procedures specified in EPA/600/R-
94/038e (September 1994) and 40 CFR 60, Methods 1-5, as well as manufacturer’s specifications.

Dry Gas Meters and Orifice Meters:

Dry gas meters for all sampling trains were calibrated using critical orifices. The procedure entails five runs
using four separate critical orifices running at an actual vacuum 1-2 in. greater than the theoretical critical
vacuum. The minimum sample volume required per orifice is 5 ft3. Meter boxes are calibrated annually and then
verified by use of the alternative Method 5 post-test calibration procedure. Copies of the annual and post-test
calibration forms are presented in Appendix C.

Sampling Nozzles:

Each glass nozzle was calibrated with a micrometer prior to testing and identified with a unique ID number.
These data are then checked onsite prior to use. Any stainless steel nozzles used during the program are
calibrated onsite prior to testing. The internal diameter of each nozzle used is measured to 0.001 inches along
three points of the circumference with a dial vernier caliper and the three measurements are then averaged.
Nozzle calibration data are provided in Appendix C

Balance:

The analytical balance used in the field to determine initial and final silica gel weights is calibrated against Class
M weights provided by the Mettler Corporation.

Thermocouples:

The Type K thermocouples in each meter control box, heated sample box, impinger umbilical connector, XAD
resin trap and sample probe were calibrated against ASTM mercury-in-glass thermometers at two or more
points: an ice bath, ambient temperature and/or boiling water bath. Calibration data are provided in Appendix
€. :

Pitot Tubes:

Each S-type stainless steel pitot tube used is designed to meet geometric configurations as defined in EPA
Method 2. Sample probe calibration data forms are provided in Appendix C
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COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT UNIT

6.1.1 Sample Custody ‘
Chain of custody procedures followed during the test program were as outlined in the PTTU CPT plan. Chain of

custody forms were computer generated by O’'Brien & Gere along with the majority of sample labels. PTTU

exhaust stack samples were either picked up on site by Maxxam Analytics, or were delivered to a Maxxam

courier for transport to the Maxxam facility in Burlington, Ontario.

6.2 STACK GAS ANALYSES
6.2.1 Volatile Organics

Evaluation of the validity of the data resultant from the analysis of the VOST samples for the CPT was based on
the following indicators:

Recoveries of 4 surrogate compounds added to the VOST samples prior to analysis;
Recoveries of the matrix spike
Results of analyses of field, trip and lab blank samples.

A few compounds (bromomethane, acetone, toluene) were observed in the field and trip blanks. No target
compounds were detected in any of the method blanks. One compound (acetone) did exhibit significant
concentrations in the all three test run condensate samples indicating the possibility of a false positive. Based on
the overall results summarized in Table 6-1, completeness was therefore determined to be 100% for all VOST
analyses.

Table 6-1 QC Summary for Volatile Organics in Stack Gas Samples

QC Parameter ~ Target Criteria  Program Results
Bromomethane, acetone, and/or toluene detected ‘
B ~inone or more blanks
_Methoidiglanks ~ Below detection limit ~ No compounds detected
Matrix Spike Recoveries 50%-150% recovery Al recoveries within defined limits
Accuracy-Surrogate Recoveries 50%-150% recovery All surrogate recoveries within defined limits

Field and Trip Blanks Below detection limit

6.2.2 PCDDs/PCDFs

Evaluation of the validity of the PCDD/PCDF data resultant from the analysis of the Method 23 sampling train
samples was based on the following criteria:

Recoveries of surrogate recovery standards added to the samples prior to sampling or sample extraction.
Recoveries of spiked blank for evaluation of analyte recovery.

Results of duplicate paired analysis of separate section of same sample.

Results of analyses of field and method blank samples.

On the basis of the QC results summarized in Table 6-2, no sample analyses were rejected, and all data were
determined to be valid.

Table 6-2 QC Summary for PCDDs/PCDFs in Stack Gas Samples — June 2012 Test Program

QcCParameter — Target Criteria Program Results
Field Blank ~ Belowdetectionlimit  ND for all but four of 17 congeners
Method Blank ~ Below detection limit  ND for all 17 congeners
Accuracy for surrogate recovery standards 70 — 130% recovery All labeled standards within limits
_Results of duplicate analyses ~ <20%RPD All samples within limits ‘
Accuracy for spiked blank recovery standards 80 — 140% recovery All labeled standards within limits

G OBRIEN & GERE
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6.2.3 Semi-volatile Organics

Evaluation of the validity of the data resultant from the analysis of the SVOC samples for the CPT was based on
the following indicators:

Recoveries of 8 surrogate compounds added to the SVOC samples prior to analysis;
Recoveries of the spiked blanks

Results of duplicate paired analysis of separate section of same sample.

Results of analyses of field and method blank samples.

On the basis of the QC results summarized in Table 6-3, no sample analyses were rejected, and all data were
determined to be valid.

Table 6-3 QC Summary for Semi-volatile Organics in Stack Gas Samples

_QCParameter __ Target Criteria _ ProgramResults
Field blank Below detection limit N cotipennes Antected axcept Ris2.
R | Ee L _ethylhexyl)phthalate
‘Method Blank ~ Below detection limit _ All analytes ND or below reporting limit
. i Tai : =
Accuracy for spiked blank Different % recovery rangg for Allwithin specified mits
_recovery standards each of the compounds spiked i i T
Results of duplicate analyses < 50% RPD ____ AlRPD values within specified limits
-— T 0,
AccuracY Surrogates Different % recovery range for All within specified limits
Recoveries each compound spiked

6.2.4 Particulate Matter

Evaluation of results of gravimetric analysis of the Method 5/202 samples was based on routine laboratory
practices and processing of method blank and field blank samples. For the Method 5 samples, no contamination
was noted in either the lab acetone blank or the field blank and thus no blank correction was performed. For the
Method 202 samples, minor contamination was noted in field blank for both the inorganic and organic sample
fractions and thus blank correction was performed to the extent allowed by the method. Additional QC
measures followed by the gravimetric lab, such as maintenance of proper ambient conditions and use of
standard weights, ensured valid data.

6.2.5 Hydrogen Chloride and Chlorine

Evaluation of the validity of chloride analysis of Method 26A train samples was based on three sets of objectives.
These were:

Results of analysis of matrix spikes and spiked blanks.
Results from the duplicate analysis of all samples.
Results of analysis of field and method blank samples.

Target criteria and results are shown in Table 6-4. All results met trial burn data quality objectives and
completeness was therefore determined to be 100% for these parameters.
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Table 6-4 QC Summary for HCl and Cl, in Stack Gas Samples

COMPREHENSIVE PERFORMANCE TESTING | PROPELLANT THERMAL TREATMENT UNIT

QC Parameter ] Target Criteria Program Results

FieldBlank m Below detection limit All parameters ND

_Method Blank B Below detection limit All parameters ND Sl

_Matrix Spike Recoveries e 80%-120% recovery All samples within limits

_Spiked Blank Recoveries 80%-120% recovery All samples within limits
Duplicate Analyses (All samples) 0-20% RPD All samples within limits.

6.2.6 Metals

Evaluation of the validity of the metals data resultant from the analysis of the Method 29 sampling trains was
based on the following data quality objectives:

Results of analysis of matrix spikes and spiked blank recoveries for all target metals.
Results of analysis of samples analyzed in duplicate.
Results of analyses of field and method blank samples.

Minor contamination was noted in field blank as chromium and lead were detected and thus blank correction
was performed to the extent allowed by the method. Data summarized in Table 6-5 show that no other
problems were encountered during sample analysis and all metals train data were therefore judged to be
completely acceptable.

Table 6-5 QC Summary for Metals in Stack Gas Samples ‘

QC Parameter TargetCriteria  Program Results o
Chromium and lead all reported above the reporting limit.
Final results have been blank-corrected to the maximum

Bl P RS P extent allowed in accordance with method specific
D= B _ procedures. — ,

Method Blank Below Detection Limit ~ No metals detected above the reporting limit

Matrix spike Recoveries 70%-130% Recovery All recoveries within limits

Spiked Blank Recoveries  85%-115% Recovery All metals within limits ¥

Duplicate Analyses 0-20% RPD All results within limits ]

¢
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_ Particulate Results Summary
General Dynamics OTS Munition Services
Building 3 Main Exhaust

Joplin, MO
Test Results: , . Runil Run2 Run3 Average
Filterable PM (EPA RM 5) Emissions: :
grains/dscf ‘ o 0.00063 0.00109 0.00027 0.00066
Ib/hr , 0.127 0.205 0.054 0.129
Condensible PM (EPA RM 202) Emissions:
grains/dscf ' 0.0010 0.0012 0.0006 0.0010
Ib/hr ' 0204 0.232 0.123 0.1865
Wheve: o - ;
Pa te E n Concentration:

grams/dscf [15 432 grains/gm x gms of particulate collected)/sample vol,, standard cond. (29 92“ Hg, 68°F, dry)

Ib/dscf = grains/dscf/7000 grains per pound
Particulate Emission Rate:

Ib/hr = Ib/dscf x stack gas flow rate, standard condmons x 60 minutes/hr
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Test Data Summary and Calculations
General Dynamics OTS Munition Services
Building 3 Main Exhaust

Joplin, MO

Parameter Runi Run2 Run3
Run Date 4/26/12 . 4/26/12 4/26/12
Start/Stop Time 1312-1535 1650-1905 2000-2213
Duration of Run, Minutes 120 K 120 120
Ave. Nozzle Diameter, inches 0.203 0.203 0.203
Pitot Calibration Factor, CF 0.84 0.84 0.84
Meter Gamma 1.008 ) 1.008 1.008
Meter Delta H, inches of H20 1.83 1.83 ’ 1.83
Stack Diameter, inches 40.5 40.5 40.5
Rectangular Width, inches 0 0 -
Rectangular Length, inches 0 . 0
Stack Area, sq.ft. 8.95 8.95 8.95
Barometric Pressure, inches of Hg ) 28.8 ' 28.8 28.8
Static Pressure, inches of H20 0.75 a 0.75 0.75
Dry Gas Meter Sample Volume; (VM)ft3

Initial 433.813 506938 |. 577.53

" Final 506.823 577.398 653.677

Meter Volume . 72.822 70.346 76.093
Ave. Stack Temperature, Ts(F) 122.8 121.1 121.8
Ave. Metet Temperature, Tm(F) 95.2 97.2 89.3
Ave. Run Delta H, inches of H20 1.27 1.16 1.35
Ave. Square Root of Delta P : 0.8856 0.8202 0.8592
Volume of water collected, mls 75 71 94
Silica Gel, grams 18 - 21.2 23
Total Collected, mls 93 92.2 - 117
ORSAT Data

%02 ' 20.52 20.40 2036

%C02 ' 0.71 0.86 0.92

%C0
Calculations
Vw(std), scf= 4.378 4.340 5.507
Vm(std), dscf = 67.410 64.866 71.211
Bws= 0.061 0.063 0.072
Md= . 2893 ‘ 28.95 28.96
Ms= . 28.27 : 28.27 . 2817
Vs, ft/sec = 53.8 ‘ 49.7 ‘522
Qs,acfm = 28,852 26,685 28,017
Qs(std), dscfm = 23,673 21,916 : 22,761
Isokinetic Sampling Rate, % 94.5 98.2 103.8
Where:
V{v(std) = volume of water vapor in gas, standard conditions = 0.04707*VIc
Vm(std) =vol. of gas sampled, standard conditions = 17.647 x Vm x gamima x [Pb + (dH/13.6)]/Tm(R)
Bws = watér vapor in gas stream, proportion by volume = Vw(std)/(Vm(std) + Vw(std))
Md = molecular weight of stack gas, dry basis = (0.44 x%C02) + (0.32 x%02) + [0.28 x {(%N2 + %C0)}
Ms = molecular weight of stack gas, wet basis = [Md x (1-Bws)] + (18.0 x Bws) .
Vs = stack gas velocity = 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)]
Qs = stack gas flow rate = Vs x As x 60 -
Qs(std) = stack gas flow rate, standard conditions = Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92)
Isokinetic sampling rate = {(Ts(R)} x [(0.00267 x.VIc) + (Vm(std)/17.647)] x 100)/(Timé x vs x P5 x An xG0) : I
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Field Data Summary

) General Dynamics OTS Munition Services
Building 3 Main Exhaust
Joplin, MO :
Run 1 Run 2 : Run 3
Traverse Stack Delta | Delta Stack Delta Delta Tm(F) SQRT Stack Delta | Delta Tm SQRT
Polnt Temp(F) P 1] Temp(F) P ] In  out Delta P Temp(F) P ] in out| DeltaP
A 123 080 | 144 118 0.80 1.28 100 | 96 0.8944]::::] 120 075 | 1.35 189 |89 0.8660
1 123 0.74 | 1.18 118 0.80 1.28 101 | 96 0.8944 ] 121 0.72 | 1.30 91 |89 0.8485
2 123 076 | 1.21 , f 119 0.76 1.21 101 | 96 0.8718}:5 122 0.74 | 1.33 |91 |88 0.8602
2 122 072 | 1.15 197 |91 0.8485 |:: 119 0.70 1.12 101 | 96 08367155 120 0.75 ] 135 |93 [88 | 0.8660
3 124 045 1072 |98 (91 119. | 0.70 112 1100 |96 08367} 122 0.54 | 097 j93 |88 0.7348
3 125 070 1112 |98 |92 120 0.68 1.10 100 | 96 0.8246F::% 122 0.58 | 1.04 {93 |88 | 0.7616
4 124 084 ]1134 |99 [92 120 0.54 0.86 100 { 96 0.7348 123 071 ] 1.28 |93 |88 0.8426
4 121 072 }1.15 ]100 |93 120 0.5¢ 0.86 99 |96 0.7348]::| 122 071 | 1.28 193 |87 0.8426
5 121 095 | 152 |100 |93 121 0.65 1.04 99 |95 0.8062};:: 121 0.78 | 1.76 |94 |88 0.8832
5 120 092 | 147 |100 {93 121 0.63 1.00 100 | 95 0.79374::: 122 092 | 1.66 [94 |87 0.9592
[ 121 110 } 1.76 |100 |93 121 0.76 1.37 102 {95 0.8718}: 122 097 | 1.75 |94 |87 0.9849
[ 122 110 | 1.76 |99 |93 121 0.76 1.37 102 | 95 0.8718§: 123 090 ] 162 lo4 |87 0.9487
81 123 074 ] 1.18 ] 94 |93 121 0.65 1.17 99 |96 0.8062}::::). 122 071 | 1.27 |88 | 86 0.8426
1 124 080 | 1.28 |96 |93 122 0.65 1.17 100 | 96 0.8062}: 123 0.71 | 1.27 190 |86 0.8426
- 2 124 080 1128 |97 {93 122 0.65 117 99 196 0.8062}:: 123 0.71 | 1.27 191 |86 0.8426
2 123 0.80 |} 128 |.98 |93 121 0.64 1.15 98 {96 0.8000}: 121 0.71 j1.27 192 |86 | 0.8426
3 124 085 | 136 | 98 |93 “121 042 0.75 97 |95 0.6481f::: 123 0:50 | 090 (92 |86 | 0.7071
3 123 077 | 123 |98 [93 122 0.42 0.75 96 |95 0.6481}:3:] 123 050 | 0.90 |92 [86 | 0.7071
4 123 063 §1.01 |98 |93 123 0.72 1.30 97 194 0.8485}:] 121 0.85 | 1.53 |91 {85 0.9220
4 123 056 ] 090 |98 |93 122 0.68 1.27 98 [ 94 0.8246}::: 122 085 | 1.53 191 |85 0.9220
5 122 066 | 1.06 |99 |93 123 0.85 1.53 98 |94 0.9220 120 0.81 § 145 }92 |85 0.9000
. 5 123 066 | 1.06 | 99 |93 127 0.72 1.30 98 |94 0.8485 122 0.81 | 145 |92 |85 0.9000
6 123 098 | 1.57 |100 |94 123 0.82 1.47 98 |94 0.9055}:3: 121 081 | 145 [92 |85 0.9000
6 122 095 | 1.52 100 | 94 123 0.72 1.30 98 {94 0.8485}:3i 122 080 | 144 192 |85 0.8944
Average| 123] 079] 1.27] 98] 93 121] 068 1.16] 99] 95| 0.8202 122 074] 135] 92| 87| 0.8592
Laboratory Results Run 1 Run 2 Run 3
Filter ID e ] Loxxx ] L x|
Front Half Sample: .
Filter wt gain, g <0,0003 <0.0003 <0.0003
Acetone rinse volume, ml 77 96 100
Acetone wt gain, g 0.0027 0.0046 0.0013
F.H. Total, g (uncorrected) 0.0030 0.0049 0.0016
. Acetone Blank Sample: . .
Acetone blank volume, m! 150 150 150
Acetone Blank wt, g 117.78 117.78 117.78
Acetone Blank wt galn (residue), g 0.0005 0.0005 0.0005
Acetone Blank conc., g(residue)/g(acetone) 0.000004 0.000004 0.000004
0.001% (w/w) of Acetone Sample, g 0.0006 0.6008 0.0008
‘ Weight of residue In Acetone Sample, g 0.0003 0.0003 0,0003
- Acetone Blank Correction, g 0.0003 0.0003 0.0003
Front Half Total, g (corrected): 0.0027 0.0046 0.0013 X

Back Half Sample:

Hexane/Acetone Sample wt gain, g [ ooo1c | [ 00020 | | 00010 ]

Water Sample wt gain, g | ooos4 | [ _ooosz | | 00039 |

B.H. Total wt gain, g (uncorrected) 0.0064 0.0072 0.0049

Field Traln Blank Sample:

Mass of inorganic CPM, g (Water) M;: 00019 0.0019 0.0019

Mass of organic CPM, g (Acetone/Hexane) M,: 0.0010 0.0010 00010

Mass of Total CPM, gin Field Train Blank Mg, 0.0029 0.0029 0.0029

Field blank correction, g 0.0020 0.0020 0.0020 -
B.H. Total,g (corrected) My 0.0044 0.0052 0.0029
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SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET

Reference Method / Sampling Train: ©15 [ 202
Recoveredby: \. (;oy Mox\) Recovered by :' T 60:’ MG Recoveredby: . bovMy ~
Run No. I Date: (O-1{-12 [|RunNo. 2 Date: 64-2¢- {2 ||RunNo. 3 Date: OY-2b~[2
XAD Module No. : XAD Module No. : XAD Module No. :
Filter No.: {] {20 ,O_} : Filter No. : ' Filter No, :
Impinger No. and VYolume Impinger No. and Volume Impinger No. and Volume
Initial Final Rinse Initial Final Rinse Initial Final Rinse
No. (mL) {mL) (mL) No. (mL) (mL) (mL) ]I No. (mbL) | (ml) (mL)
8 3% | . |
o [ ] o | é(o‘" o |6 |
o [ |12 lo|l|%]=]o]|2 |58
3 ‘ 3 : 3 J
160 |12 oo | 122 00 | |2¢
S N4 ¢ 1S6 R
5 5 5
6 6 6
7 7 7
DIFF : . DIFF :
Totals | | (D 17¢ Totals | 0O [{TH Totals | (O 144 9\
fpwd ) Initial ) Final G f\' “0edl Initial | Final Fogd] nital | Final [Pt
Saloddl]l @ | (@ [DIFF: GG 4 () @ oo | G (@ | DIFF:
Silica | . Silica Silica | | - A4 .
,-Gel [NL/ 2(0" (Q) D Gel ng:’) 3025’ Gel -2745 2‘]?§ ¥ ?)
, Final Net Moisture Gain: | 4% Final Net Moisture Gain: | 2.9, " Final Net Molsture Gain: | | 11

E\AECOM laptop transfer 2012\My Docs\EBWTest Dala\[MZSVMoislure Recovery.ds)A
Parse sket - 7930
Puvge S 2030

- Porge slsvt lbgo
Pc(r)(i ({t\kc' 1110
1Y LPA

e

(4 LPM

Purge Sdart: 2230
PUVSC stop. 2330
1 @ (YLPma




| EPA Isokine'lc Field Sheet 9) (.8 '
| ' Methods Performed‘ M5 {0/ 2s z

Client Gen  Dyss Run Number R i Pitot Number P43 Leak Check Rates
Location <XBpiws Mg Stack Diameter o3 - Pitot Coefficient =Y. Sample Rate Pitot
Source , - CraacEx¥. Barometric Pres. 22 & Stack TC 1.D. a2 in. cfm + -
" ‘Date 4.2¢-12 Static.Pressure 4.7% Oven Box I.D. 3 nitial { /& [. cor [ v |1
Operators s, Bék ais, B Meter Box # = Impinger Out 1.D. t Mid
" Start Time 2+E& 13y Meter delta H L.ez Nozzle Size L2003 Mid
End Time 1535 Meter Gamma f -0 XAD Trap L.D. — Final & oo0z | v[V
_ Ms
Sample | Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Niet. lmp@gr Data (vol)
Point [ Time | Head Setting Volume Stack | Probe Oven Impinaer B'K Cads Meter | Meter |Vacuum Comments/Nofé:ée‘-D # Initial Final
(min) | (n. H0) | (in. H,0) () a o€ | Box | MPNY U1 inlet | Outlet | (in. hg) Avxl 171 © 43
A, 5 | .90 | .44 (423 8.2 | 123|251l 249 &H| 8 | 9= 1 90 | & ar_ 197 |2 0O }
L = ~74 | =232 437. 94 | 23| Z254(253 s | 74| 9€ Qo a4 [.1& 194 3 e 2L
z 1S | .7& | (.20 ] 439 41i23|257|2S0| SS | 23 | 96 | 21 4 220| | 4| <&
z Zo | .72 1 l-is | 442 volizz(258(252l 5 | —7j | @7 | < | 44— 22s| | 5
y |25 [ .45 | 72| 445.zd 1z 254|251 35 | 7o | 2 | o9 4_ 235 | 6
3 |80 | ~vZeo | 1412 | A47. 8112512841254 S8 | 7) |28 $2 | 4 238 :
4 35 LS4 (24| 4So.70] 1241957 | 25&] S | 7¢ 39 o2 | 4 234 Silica Gel Data (gm)
4 4o | .72 | 1251 452.%0 | )21 257|253 55 | 7o |t | ©= | 4 Z30| [ # ] Initial Final
S |45 | _es | [ 52 | 456 .7 121255 248] 57 | 72 | roo | G323 | & Z3z| | 1 [R19.9 (K24
s So 22| 1.7 | 459.90| /20| 255|272 ST | o | los| 23 | 4 23/ 2
6 155 | 4,/ | i 76| #C€2 e5|/R] |254]| 250 57 73 | /oo| 73 | & 233 :
< & (-l 1.7 | Fég.50 (/22 1754|250 S22 | 72 sy | =] & >3 < Moisture Gain
' 476427 - (Zi41> 5 ml
Bi 1t osT <794 1778 | 470.£80 /2312591299 &8 | 74| 94 | ©S3 | # 18 gm
T | Jol 60 | /.22 473.0| o 2521253 5/ | 24 | 9L | o3 | 4 | K435
z 4.5 gelr.zo izd| 247|250l S/ | 74 | @792 | 4 93  Total
z | Lzo] Ro | 2,28 — 223 | z52|72s5d| 5/ | 7€ | 78 | 73 | <L
3 25| @5 | /36| 9B ool fo0bi257|26¢| 51 | 28| %0 [ 2> | Y
3 [/.50] 23 [ . 2% | 985.9 123 259 zso | 5 =5 gl |l 93 | ¢ /4 Filter Data
4 17,301 63| i 0] 489.0 1231253 1251 | S 75 g 73 1 4 2lb # | Number  Tare
4 4o | 36 | 0-90 d431- ¢ [ 123| 255 | 25( | Y 76 98 | 93 ) 216 1 [ii12ei03
5 495 .Ce | /.06 49 C 1 jzz2] 252 245| 52 ¥+ 91 192 |19 - 218 2
s /%521 .66 | ) .06 4932 | jz3l 25y o5l 52 | 28 1 79 195 |¢ Zi- 3
¢ |45 98 [ i.57 | Soce 123 o8 244 s2 | #8 [ /e 99 [ 5 >, U
I 2 a5 LSl Ses s 122.| 246 | 259 | S22 27 | Joo | 9¢ < /R [ Molecular Weight Data (%)
Sowb. R23 ' ) g # 0, CO,
: 1| Ho.5x o1
2
3
Av
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EPA Isokinetic Field Sheet

Methods Performed

Mé‘ f/f/l 27

Client (2 ) Z %? </ ~ Run Number R Z Pitot Number 4 é& Leak Check Rates
‘Location 1o ’ Stack Diameter 5’@ 5 Pitot Coefficient .84 Sample Rate Pitot
Source %2 ‘:‘;:ﬁ: E,mgad& Barometric Pres, 2&2 2 Stack TC I.D. P42 - in. cfm + -
Date Ad-24 .07 Static Pressure ___+,75 Oven Box I.D. 5 nitial | j& | Looz_ | v |V
Operators RS, BU M, Bﬁ Meter Box # S Impinger Out 1.D. { - Mid
Start Time {650 Meter delta H 1.23 Nozzle Size . 203 Mid .
End Time (35 Meter Gamma { O°g , XAD Trap I.D. — Final = roeg |V |V
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)
Point | Time Head Settin, Volume Oven . Meter | Meter |Vacuum| Comments/Notes # . Initial Final
(miny | (n-H0) | (m.pg0) | ) | Stack | Probe | ! | impinger | Auwx | o 6yt | . hg) T o 0%
O 50 | 1. 28 | Sk.T35 | (& | 2551254 ez | 74 | 1o ©¢ [ 4 2 O !
1] e 86 | Lag| —— (8l 2sy 254 <o [ Z2 | 10) | =¢ 4 3| (00 129
Al 15| 7€) 3.2 11538 |19 253254 €0 |7z |jo] Sc | 4 4| G
2 20 | 70| y.iz | Sis. oa| (1Y |255| 258d <z | 72 | Joy | FL | 4 5
A 31 25| ,TFol| 1.52 | 58.295|119 (235|252 <& 72 | too < 4— 6
J | Be el 1.jo | B2l. 70 |iZ0 (258 (252 66 | 725 | [(°=2] 96 CN
A4l 35 | . céd|.8 524 4o | 120 2¢0|254] <7 | 725 | /00 | @6 = ‘Silica Gel Data (gm)
¥l o | .54 .20, | 52€.95 | 120 258|251 &1 |75 | 929 | @ 2 # | Initial Final
Asl 45 | .85 | r.04 | S29.3c= 12 | F=c|253| & |75 [ 29 |os | = 112813 | 3005
=] S 63 [ 1.°0 532 Eo|l2{ [2352|25¢] &7 | 75 |rool 35 | 2 2
Ac| 8 | .76 |1.27 | C=ng—tiZ1| 2s5|29&| S7 |76 | jic2| 58 | &
Clco | .7¢ 1 | 27 | s87 8c]/2) (255 |254] Sg 7€ /62| 9251 4 ] Moisture Gain
~ S4, 2341 @ (75 74 __mi
2/-3- gm
B |j.eS|. 65 [ (.17 | 41488 |ix( |45 (254 &1 | 7s | SO | 3 [ 4 ® 1805
L Jtoel  es (w17 ] 594 301222 27| s2 | 727 |00 | 9¢ | 4 G- Total
82 s .65 | 33| s542.F 1122257753 | 2 | = 99 1 92 | 4
2 lj.2o] ,6¢ 101 | 8506 | 1o) |60 2l g4 129 | 98 | 94 | 7
23 |25 42 | .75 =54 .0 1225625, 32 [ 79 | 97 |95 | 4 Filter Data
11,30} ,42 | 75 185¢ col)22 |I54&|25,| 59 2¢ |92 175 | 4 # | Number Tare
Bag |35 7R | (3| 52020123254 752 co | 74| S7 | 22 | 4 1
| lcdo| ] {27 5ci 4ol 22125488 | co | 75 | 90 | 24| 4 2
s |1.45] -RS| .52 | 5¢5.co| (22| P==953] So | 72 | s | o4 | 4 3
S|1.5o| 72| I.20 | sgawe |{z7 | 222|253 88 | 72¢ | 9& | 94| 4
B< li.az] &> 1.4 571 20| (22 |24 =3 77 | a0 WX\ 4 Molecular Weight Data (%)
el 2 | .72 i 3[571.celiz23|z5alo53 G |72 | g8l 41 4 #] O CO,
577.398 ~ 1 6.4 0.84
@[Tl 2
3
Avg
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EPA Isoki@c Field Sheet

Methods Performed

M /uzo2.

Client Gens Dyws. Run Number 23 Pitot Number 45 Leak Check Rates
Location I5uN Mo Stack Diameter @ S Pitot Coefficient , 54 Sample Rate Pitot
Source B nrrae 2 Frmelcexel . Barometric Pres. 2@ Stack TC I.D. [Ty in. cfm + -
Date -2~ (7 Static Pressure .75 OvenBox I.D. . = Intial | /& | .60/ | ¥V
Operators s, M5 1BG Meter Box # é Impinger Out1.D. & 75— TO <\ Mid '
Start Time 1o oo Meter delta H 55 Nozzle Size ,2e2 Mid
End Time 2613 Meter Gamma . zoR XAD Trap 1.D. —_— Final | & [, 0% [ V'] 4
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrées Farenheit Imangler Data (vol)
Point | Time Head Settin Volume Oven . Meter | Meter |Vacuum| Comments/Notes # Initial Final
(min) | Gin. H;0) | (in. Hzcg)) (ft)) Stack | Probe Box Impinger| Aux inlet Outlet | (in. hg) r ) Z4
Al S - /5| 1,35 |577.53 (20 254233 c€ | 72 [ e [ o | 4— 2| O 2
Tl o | ;72 11.20 .20 (121 | 2591252 ¢4 | 7z | 91| & | & 3| 00 128
2| 15| .24 | 1.33] £@3.§ |122]28si2s5] oY Z( 91 g8 1 ¢ 4
2| 2c (T3S (.35 1 5870 | y2p|l 2s# o5z | 62 | F ¢3 B8R | 4 5
Ae | 25 | s | ol%F] ~— 122|289 9541 2 | 2| | o3| 82| 4 6
3| %20 | .sg| .04 | C953 1220 255 759/ o2 | Z2] 95| 44 | 9
Aa | 3| +FH | .25 | 596. ( 123] 256] 24| € 1 2] 931 B8 1 4 Silica Gel Data (gm)
4 | 4o A ] 28| 598.9 122| Zs<| 7253 ¢ D 31 931 21 & # | Initial Final
Azldc| 98] 1. +6] o2.2 | j2i| 252 284 P | 24| 54 | BE [ £ 1|25 [89-5
5 | 5o 97 | l:66] 65 .57 122] 285Q| 252] 60 | 94 | 8F | & 2
A | s= | 97| 195 cor. [ | 22| 256|253 63 | 76 | 94 | 87 | & '
< |G| 90| .62 CiZ2.6 1231 2551 257 e | 25| 4% | 8% [ S Moisture Gain
' Gl(,‘le\ SZep 2,00 74 ml
243 gm
B; 5 191 (.29 % 915 na |4ss 351 | 6h.__ |1 X1 S | S [Shah 218
( w_ | i o) 192 1Ahgs [958 [S2 | &) o | 3¢ | & \\7__ Total
P2 T v [ 91 a9 622 5 127 [ a5 [251 [ 5o N 19 1R |y
2 130 | ;) 4V | ISy jIU (RS [ | S M1 199 | %6 4
3 S <50 .90 — 142 [Qag | 252] ) 2[99 XG Y Filter Data
3 3D .59 « 0 63)-5 192 |54 [9sY | 52 ARKE %6 Y # | Number  Tare
L4 155 | X5 11583 | 634.2 A |2ss |25 [Ba |2 G s 14 1
4 | Yo 35 183 | 93 P ESAPFSEEY IR EL XS, | 4 2
EEESEIRS (1S | G4p .4 i2c [555 Tesv | S 24 1949 5 15 3
s | S » B! 14 | (HR S 17 12sS|353 [ /e Sy 99 | S8S | H
B C | Ss +B) L1y | G449, PINEERIESIEES Y 94 > 4 - Molecular Weight Data (%)
a /50 R0 {44 (S0 198 | 2s4 (953 | 53 =S 92 5 5 # 0, CO,
6B 67] : ‘ 110301 0.9
2
3
Av
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HCL/Cl, Results Summary

‘ ' General Dynamics OTS Munition Services
Building 3 Main Exhaust
Joplin, MO
Parameter: Run1 Run2 Run3 Average
¥a pom  Ib/he Hg ppm  lb/he g ppm  Ib/hr %] ppm  lb/hr

HC 213 0292 178 0244 225 0321 6917 205 0285
ol 153 0402 167 0.440 206 0563 11333 175 0469

Where:

P t (:

mg= total sample collected, milligrams B

mg/dscm = milligrams of poliutant per dry standard cublc meter sampled = (mg/dscf) x (35.314 cublc feet/cubic meter)
ppm = parts per million =({mg/dscm x 24.04 liters/mol}/mol.wt))

Pollutant Emisslon Rate:
Ib/hr = pounds of pollutant emitted per hour = mg/1000/{(453.59 g/1b)/(dscf)] x dscfm x 60 min/hr

‘ |

| | ({5 OBRIEN & GERE
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. Test Data Summary and Calculations
General Dynamics OTS Munition Services
Building 3 Main Exhaust

Joplin, MO
Parameter Runi Run? Run3
Run Date 25Aprl2 25Apri12 26Apr12
Start/Stop Time . 0904-1150 1335-1635 0850-1130
Duration of Run, Minutes 120 120 120
Ave. Nozzle Diameter, inches 0.212 0.212 0.203
Pitot Calibration Factor, CF 0.84 0.84 ) 0.84
Meter Gamma 0990 | 0.990 0.990
Meter Delta H, inches of H20 2.01 2.01 2,01
Stack Diameter, inches 40.5 40.5 40.5
Rectangular Width, inches 0 1} 0
Rectangular Length, inches : 0 0 0
Stack Area, sq.ft. 895 8.95 . 8.95
Barometric Pressure, inches of Hg 28.6 - 285 28.8
Static Pressure, inches of H20 0.75. 0.75 0.75
. Dry Gas Meter Sample Volume, (VM]ft3 .
Inijtial 159.128 245.168 349.527
Final : 244.701 332.76 431.456
Difference 85.573 87.592 81929
Ave. Stack Temperature, Ts(F) 120.0 120.1 120.1
Ave. Meter Temperature, Tm(F) 83.0 90.6 ) 80.9
- Ave. Run Delta H, inches of H20 171 174 ) 1.54
Ave. Square Root of Delta P - 09113 0.9132 0.9497
Moisture Data
Volume of water collécted, mls : 120 120 124
Silica Gel, grams 14.6 15.9 14
Total Collected, mls 134.6 135.9 . 138
ORSAT Data
%02 20.44 20.59 20.48
%C02 0.74 0.63 0.68
%CO
Calculations
Vw(std), scf = 6.336 6.397 6.496
" Vm(std), dscf = 79.088 79.567 76.512
Bws= 0.074 0.074 0.078
Md= ) 28.94 2892 2893
Ms= 28.12 28.11 ' 28,07
Vs, ft/sec = 55.5 : 55.7 57.7
Qs,acfm = 29,799 29,923 30,979
Qs(std), dscfm = 24,054 24,058 25,066
Isokinetic Sampling Rate, % 1000 - ' © 100.6: 1013
Where;

An = area of the nozzle

As = area of the stack

Vw(std) = volume of water vapor in gas, standard conditions = 0,04707*VIc

Vm(std) = vol. of gas sampled, standard conditions = 17.647 x Vm x gamma % [Pb + (dH/13.6]]/Tm(R)
Bws = water vapor in gas stream, proportion by volume = Vw(std) /(Vm(std) + Vw(std))

Md = molecular weight of stack gas, dry basis = (0.44 x%C02) + (0.32 x%02) + {0.28 x (%N2 + %C0}]
Ms = molecular weight of stack gas, wet basis = [Md x (1-Bws)] + (18.0 x Bws)

Vs = stack gas velocity = 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)]

Qs = stack gas flow rate = Vs x As x 60

Qs(std) = stack gas flow rate, standard conditions = Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92)
Isokinetic sampling rate = {(Ts(R)) x [(0.00267 x VIc) + (Vm(std)/17.647)] x 100}/(Time x vs x Ps x An x60)

@ OBRIEN & GERE
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Field Data Summary
General Dynamics OTS Munition Services
Building 3 Main Exhaust
Joplin, MO
Run 1 Run 2 ' , Run 3
Traverse ‘Stack Delta | Delta Tm(F) Stack Delta Delta Tm(F) SQRT Stack Delta | Delta Tm( SQRT
Point Temp(F) P H in  out Temp(F) P H in out Delta P Temp(F) P H in out Delta P

119 080 | 164 |77 |76
114 085 | 174 177 176
117 075 1153 [78 | 77
116 085 | 1.74 |79 |77
120 0.80 { 1.64 {80 [78
119 0.77 | 158 |81 |78
117 0.75 1154 182 178
119 070 | 143 |82 |78
120 080 | 164 [83 |79
120 085 | 174 |84 |80
120 090 | 1.84 |84 |80
119 095 | 194 |84 {80
120 1.00 | 205 [84 |82
119 1.00 | 205 |86 |83
120 092 | 188 |87 |83
120 094 | 192 188 |83
122 092 1188 (89 |83
122 0.90 | 184 |90 |85
122 . 0.78 | 1.60 |90 |86
122 050 | 102 |90 |85
123 097 | 198 |90 |85
124 070 {143 {90 |85
123 0.88 | 1.80 |90 |86
123 0.75 | 1.53 190 |86
Average |- 120 083 | 1.71 { 85| 81

119 1.00 2.05 87 |86
120 1.00 2.05 87 |86
117 1.10 2.26 89 |86
118 1.10 2.26 89 | 86
120 0.95 195 90 | 86
121 0.88 1.80 90 | 86
120 0.40 0.82 91 |87
123 0.35 0.72 91 [87
125 0.62 1.27 92 |88
121 0.90 185 |92 |88
120 0.80 1.64 91 [ 88
120 0.55 1.13 93 189
119 0.87 178 93 {91
118 0.87 1.78 93 191
120 0.92 1.89 94 |91
121 0.92 1.89 95 |91
122 0.92 1.89 95 {91
122 0.92 1.89 95 |91
117 0.80 1.64 95 |91
119 0.68 1.39 95 |91
119 0.94 1.93 95 |91
119 0.94 193 95 {91
120 0.94 1.93 94 |90
123 0.96 1.97 94 190
120 0.85 1.74 92 | 89

121 060 [102 |75 |75 0.7746
121 084 | 142 181 |76 0.9165
120 084 1142 182 |77 0.9165
120 084 {142 |83 |77- 0.9165
121 072 (122 (83 |77 _0.8485
120 072 (122 [83 |77 0.8485
121 090 | 153 182 |77 0.9487
118 092 | 156 |82 |77 0.9592
119 110 | 187 |81 |77 1.0488
120 110 | 187 |82 |77 1.0488
119 110 | 187 (82 |77 1.0488
117 110 | 187 |82 |77 1.0488
120 098 | 167 |82 |78 0.9899
120 098 | 167 |83 |78 0.9899
120 096 [ 163 (84 |79 09798
119 091 | 155 {85 {79 0.9539
118 093 {158 186 |79 09644
121 093 | 158 |86 |80 0.9644
123 0.65 | 1.10 187 |80 0.8062
122 070 {119 |87 |80 0.8367
120 089 |151 |87 |80 0.9434
121 0.89 |151 |87 |80 0.9434
121 110 1187 |87 |81 1.0488
120 110 | 187 {88 |81 1.0488
120 091 | 154 | 84| 78 | 0.9497
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OBRIEN & GERE

SAMPLE TRAIN MOISTURE RECOVERY. DATA SHEET

Reference Method / Sampling Train : 4 2(» ~
Recoveredby : 1§ . Gor #ged Recovered by : T.6ormo~ l&covered by: J.6orMord
Run No. ) Date: ©O4[-15-(Q || Run No. 2 Date: 04-25+[2 ||RunNo. 3 Date: OM -6~ |"
XAD Module No. : - XAD Module No. : - XAD Module No. : -
Filter No. : M2EA || Filter No. : H2LA _|[Filter No. : HLLA
Impinger No. and Volume Impinger No. and Volume Impinger No. and Volume
Initial Final Rinse | Initial Final Rinse Initial Final Rinse
No. m) [ my | b ] No. | (my) | (mu) | mL) || No. my | my | (mL)
. 2’ ("
" oo 2ok [0 |t [ oo 208 |52 ] {0 1% |72
2 Lol 1550 2 | wol e T2 2 (o |14 [(9
N ) ‘ B L- - .
> Voo | 104 |62 | ° | wo0] /o SYT = | oo oy | 12
* oo | 96 580 ¢ | wo |96 |56 " * o Too ] o0 76
5 SG 5 S 6 , 5 S(s
6 6 6
7 7 7
. DIFF : DIFF ; DIFF :
Totals | 240 | 520 Totals | 440, | 520 126 Totals | 40 |50y 12 Y-
P I nitial | Final -] Initial | Final  [ERRRAGEL N sY]  Initial [ Final [t id
bl @ | (@ i @ | @ [oFF: [BYES @) | @ [ DiFF:
Silica Silica , Silica ;
e | 215 0] 2804 s 1265012400 19 | G [2795] 295 | 14
Final Net Moisture Gain: [ }({ (i “ Final Net Moisture Gain: ‘ 3( .CI " Final Net Moisture Gain: [3 57
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!

. EPA lsokirg Field Sheet .
o Methods Performed MzeA
Client géﬁﬂ, D Run Number { Pitot Number _PAK Leak Check Rates
Location JoPid MD. Stack Diameter 2 Pitot Coefficient ) b Sample Rate Pitot
‘Source s 2 Drms S7adkEX H, Barometric Pres. 28,6 Stack TC 1.D. D4 A in. cfm + -
Date 4-25-iz _ Static Pressure +. 75 Oven Box I.D. ) Initial /IS  eax | V|
Operators xS, Ba NS Meter Box # 7 Impinger Out I.D. 1 Mid 20 -y
Start Time AO6 4 Meter delta H 2.0l Nozzle Size | LA Mid
End Time J e Meter Gamma . 8SC XAD Trap I.D. — Final | & | . coz] +1t
Sample | Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)
Point | Time Head - | Setting - Volume Oven . Meter | Meter |Vacuum| Comments/Notes # Initial Final
(miny | (n 1,0) | (. H,0) | - () | Stack | Probe | G Impinger| AU | ‘niet | Outtet | (in. hg) 100 206
Avl & | . Qo ((C&|)s9.iza (G |255(o%¢!l €4 | — | 727 | 7€ | 7 2| joo |4
L o lie T 851,74 lTlcz.82c |18 g5t i | — 97 | 72 | 2 3| oo o4
A=l i | 75 |j. 55 cc.20117 | 25« 728] <3 — 17l 77 | 2 4 0o |9
2| 2c | .58 74| |€B.Bo |tie 25|28 &) | — 7% |77 | 2 5 | _Se :
Ao| 29 | «8c | j.ed| (T>. 30|125]2¢ ol sz | — | Qe |78 | Z 6
| e | .77 | J.SE€|i7€¢. 80 |1/Q | 2541251 | &3 — &) |78 | £ .
Ay | 35| 15| (.53 | j99.5C [117] |255125@| &3> — g2 |78 |2 Silica Gel Data (gm)
4o WA 184.co| g 1257 l2sel o= —l =z |78 |2 . # Initial Final
bl g5 | 2o lj.e4 | 87.20 |20 |p5é| 268 &4~ — | &= | 79 | Zz- 1| 275.0] 88% &
sl 5o | &5 (T4 j9c. 4= |{ze|25¢|255|lL 5 | — | &4 | S0 | 2 2
Aclss|l .ol j.g4 | (9d.ic [j2c|zsel25g < ¢4 — [E4 ac |2
& e |- .9 1.94 ] i97.cec |19 |26¢|o24] &= — cq | E0 |2 {Q el Moisture Gain
sel.27a ' i20 _ mi.
; /4. L gm
B; [l.os | i.e 2.5 | Z2et, E5S(on | 2XK[2583l 7 | — R4 S22 | 2 1630
i J1a6 |} o 2o Zoc 2119 |254 7252 oo | — szl a3 | o 1349 Total
2 11as| .9z | [.B8| 700.¢0 | 120(75€1253 €7 — 187 | gs| 2~
2 | lze]l o4l 1. 92| 2i®5=e [l2c]| 257|252 <7 — Exs | €3 | 2
2 | .28 .97 | /.88 | 2l .50 272 | 25425l &7 | — | %o | & |2 Filter Data
3 Jt,3e|l . oml| 84| 220.50 | 122 | 755|756 ¢ 7 | — o | LS |2 # | Number _ Tare
4 [1ss| 78] (.fo | 2724 S2li2z2 754|755l 6 72| — | 9p | 8c [z 1 | MRLA |entared
b li1.4% | SO licz, | 227.%0 {2277l 256] 48 | — o &< |2 2
S lr.4s| 97 88 | 23l. &e |12% | 254]25s| 4 - j72) E5 | 2 3
€ |t.s2o]| 70 42 | 224 .z0 |24 |F54|227| 47 — |l so | 85|z
& | Ise] 281 [« 232, 10123 264|952 477 _ S0 | g¢ | 2 Molecular Weight Data (%)
& | 2.60| 75| (.52 | o430 |;£3 |Z5€ |252.] 49 " |1 2% | 86 | 2 (]SO # O, CO,
' ‘ 1| 200 dY | p. 7%
245, ¢ 2
' 3
Avg
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EPA Isokinetic Field Sheet

. Methods Performed M ZEA
Client Gey D RunNumber . @5 Pitot Number Paa _ Leak Check Rates
Location; B pang 2 Stack Diameter Ao, _&_2 Pitot Coefficient . &4~ Sample Rate Pitot
Source Crace Ercpl. BarometricPres. __ 28 S Stack TC I.D. P4 A in. cfm + -
Date 4 .25-12 Static Pressure + 75 Oven Box I.D. =Y Initial i Lo [V [V
Operators LS . Meter Box # 7 Impinger Out 1.D. [ S :.fMd &3 LS ) ,
Start Time i335 . Meter delta H AT Nozzle Size 2212 ‘Mid I A
End Time TS Meter Gamma R XAD Trap I.D. J— Final S | oez] VI{VY
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit . Impinger Data (vol)
Point | Time Head Setting’ Volume Oven | . . Meter | Meter |[Vacuum| Comments/Notes # Initial Final
' (min) | (in. H0) | (in. Hy0) (1) Stack | Probe | ‘g " | Impinger [ L Aux | et | outiet | (in. hg) 11 100 | oot
A, | s [ 1e (2.6 |[ZAc g (14 |[25¢pas]| A7 | 4=| & | Ec| 3 2 [ino [ 7it
] 0 | j.e 2. cc| 248 4d| izc|257| 95| 42 | — | &7 £ | .3 3| _ioo | ip¥
Az | 15 | 1 la=z=sl2sz.q0 17]23el25;] 44| — [£9 | &ac |4 4! {oco | e
| 20 11,1 2,28 | 75¢, 8ol IB|2s€ 252 45 | — Ee | & | 4- 5 | &
A3 | zs | .oz .94 | 2202|1225 258 S | — 70 | Sc | & 6
3 % | .2ell.8clo¢d 30liz) |25si7se| 46 | — | 96 | &< | 9
J.4 2c 4_4& B2 | 7&R (e |12pl2sllosy] 4| — | 94 | & Silica Gel Data (gm)
de | BB 71 | 271 co liza | 7541257 AL | — S, 8% # | Initial Final
A= 4z | g2l (271 274.10[125|25¢|754] 4 | — | 2z | &= | 4- , 1| 2750 lg 91.0
S |lse | o0 | .88 ]| 279 1o (r2( | 254[254| ¢& | — | P2 | 88 L @424 2
A |55 | a8 | 1,64 285 90120034l 7254 S&| — | @ | 28| 4 260,25,
< €| rs557./2 | 224, 70l120 1 252125¢ | 42 | — >3 B | 4 Ri4z2S Moisture Gain
- 227.697 = 4% /';;’o7 .
/5. gm
Ei (tos| 7 [[.78 | 287.764 ]19 | 2541253 |£2 — G| | 4- 287. 697 |
g o) @7 1/.78] 291, Yo | (B |75£4125€] S| - =z | &) 4 | @z /525 1 357 Total
Z2 |las| |g2.1].22| 7204 36l iz0l 2a¢lssel S2 | — | 941 S, | 4 _
2 li.2e| -Sz[ [.88]| 29790 121 ]| 25dz7zs4] & & | — so| s, 4
Bz |28 ,92] 1.8%| 30z2.20| 22| 257 255 <4 — 5| D) 4 Filter Data
2 1,201 .92 [(.gal 2ol 40l ¢27 | 254 252 57 — a5l &y L # | Number  Tare
74 (.35  Ro. i & Bo99e | {{T| 2561 25| =< - 551 2) 4 1 | M26R | wdored
4 1 (.%] ,C& ], 2k . 0)| 1(P]| 255|952 | S& - SS | 1| 4 2
BSs | (A4S 94| 1,92l 2i6.70] (1% 75elo52 5€ | - 75 | 2¢ = 3
g lesel 59 1.9z 22i.30 | |[D]|254 254 ZR - es | & 4
P .58 941 3 67]| 3245w [ l20] 254258 59 | < 24| S0 |' ¢+ Molecular Weight Data (%)
& _|2.%) .9L1] 1.97 | 329, 9423|262 ]|2! S | - o Po | 4 /L 285 # O, CO,
232 823 ] : 1 |20.59 | p.43
2
3
| Avg
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. EPA Isoki % Field Sheet '

Methods Performed [Yi 2&A

Client Giers Don) Run Number L2 Pitot Number - Péa Leak Check Rates
. Location \Jae“ﬂ,; M‘ o ~ Stack Diameter _4@ =y " Pitot Coefficient . 24 Sample Rate Pitot
Source TR DG 2 SoniwSat. Barometric Pres. IR .8 Stack TC I.D. P4-A : in. cfm + -
Date A-26-({2_ Static Pressure .75 Oven Box L.D. =2 , Initial 16 |, 002 |V |V
Operators s Br 84S 3G Meter Box # -7 Impinger Out I.D. =S Mid
Start Time CcRSe Meter delta H Z.o( Nozzle Size 203 Mid
End Time 11%0 Meter Gamma D20 XAD Trap L.D. — Final | & | ocezd ¥
Sample| Sample| Velocity Qrifice Meter Temperature Readings in Degrees Farenheit - Impiniger Data (vol)
Point | Time Head Settin Volume Oven . Meter | Meter |Vacuum| Comments/Notes # Initial Final
© | (min) | (in.H,0) | (in. HO) () Stack | Probe | ‘g~ | Impinger | Aux | Coier | Outlet | (in. hg) . T o | &L
A S| & liecz |249 8272 |249(752]| 57 | — ?sl75 |. 2 2] jco | 134
(| o] . Bllijds | =sz 70112, |255|257] 39 — | 8 | 75 Z 3 o0 lod
2 iS| 4] (.42 | BesgelizelZsdlozc] | — 2. 1.77 2_ 4 oo 100
z-| 20 | 24| (.47 3582 9o izol 25¢|25 B39 | — S| 77 | = 5S¢
2 | 28 72 (22| 3L0.99 [12] |252|254] 4 — | Bz 77 | =z 6
3 Ge .72 .22 | 824.90 | (zo| 255|254 42 — | 2= 771l = ‘ A .
4- 59 Dol .53 3z7 a1 |2t | Z256]| 256 A — 22 | 77 p Silica Gel Data (gm)
4 1P| 92| i.sclzzidolti&|2Zs41258] 42 | — [ @271 2 # | Initial Final
S | 4| (.1 i 87| 274 .80l 119 | 254 (255 42| — | & | 77 | z- 1 ]Q78.5 [ 2925
S le> | [, { .87 378,20 |tze|g56l25C] 42 | — | €2 | 77 | = 2
6 | ss| ). ( 1 &7 381 .64 (1 S| 2354|25 2 | — | &2 7272 ]| 2
& leo | L1 | .&7| 385. 20 (|} 1 Z2cc|Za6| 4= | — S | 77| 2 P50 Moisture Gain
, _ 289.555 R4 mi.
: /4 gm
= | tos|0.98 | /.7 | 389.€34 izo (251 (25| 63 — 182 |28 |2 Staer f032
t jjo 1 9.98 .7 | 393.3 1201253 | 252 Y9 - 83 78 A /38  Total
.2 .86 19.96 163 | 376.9 120 [ 253 249 49 | — 8d | %6 [ 2
Z _{l.zo | 0.9} JSS | Hoo.3 [19 1 25| @252] s© - | B | 33 2
3 |j.2s | .93 ].52 402 9 18 | 252t 2521 S ~ 86 29 - D Filter Data
2 i3 10.4% 1 S8 | dezx3 121 | 2821 2894 | s — 86 80 2 # | Number  Tare
4 11L35 |0.05 J.1D 410.q 122 4% {257 | sS4 -~ 1% g0 11 1 | M26n_ Junkarec
4 Ji4olede | |4 4]4.0 129 (252 [282 1S3 ~ %) bR & 2
s .45 0-Ff (.51 Yys.o 120 [3ss [0 [ 5y - | S04 3
= | (SoloSa | VS5 | Ue. B [1a) 952 [ 55) |53 - |l¥ [0 [%2
& | 1-85710.1 1) UnzZ.<4 iny 19592 [2S) |y R E %] o) Molecular Weight Data (%)
< 2- 1| Bl dms  [\ho 299 [4s11632 — I 14 A # 0O, CO,
1) 529 - » 1 [ R0ug (0.8
5
3
Avg
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Multi-metals Results Summary

. Total of Front-Half and Back-Half Analyses
. . : General Dynamics OTS Munition Services
Building 3 Main Exhaust
Joplin, MO
Run 1 Run 2 * Run3 Average
Parameter: (Total ug) (ug/dscm) (g/min)  (lb/hr) -(Total ug) (ug/dscm) (g/min) (1b/hr) (Total ug} (ug/dscm) (g/min)  (lb/hr) (vg/dscm) (g/min)  (b/hr)
Arsenic 1.60 0.51 3.49E-04 4.61E-05 1.60v 049 3.57E-04 4.72E-05 1.60 0.53 3.47E-04 4.59E-05 0.51 3.51E-04 4.64E-05
Beryllium 0.40 0.13 - 8.71E-05. 1.15E-05 0.40 0.12 , B92E-05 1.18E-05 0.40 0.13 8.68E-05 1.15E-05 0.13. 8.77E-05 1.16E-05
Cadium 040 013 8.71E-05 1.1SE-05 0.40 0.12 8.92E-05 1.18E-05 0.40 013 8.68E-05 1.15E-05 013 8.77E-05  1.16E-05
Chromium 0.73 0.23 1.59E-04 2,10E-0S 0.83 0.26 1.85E-04 2.45E-05 0.33 0.11 7.16E-05 9.47E-06 0.20 139E-04 1.83E-05
Lead 0.82 026  ° L79E-04 236E-05 132 0.41 295E-04  3.90E-05 122 0.40 2.65E-04  3.50E-05 036 246E-04  3.25E-05
Where:

Total ug= Total sample collected, micrograms .
ug/dscm = grams of pollutant per dry standard cubic meter = (ug/dscf) x (35.314 cubic feet/cubic meter)
g/min = grams per minute, emission rate = ug/dscf x DSCFM x 1 gram/1.00E+06'ug

Ib/hr = pounds per hour emission rate = g/min x 60 min/hour/(453.59 g/1b)

1283xm
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Test Data Summary and Calculations
General Dynamics OTS Munition Services
Building 3 Main Exhaust

Joplin, MO

Parameter. Run1 Run 2 Run3
Run Date 26Apri2 26Apri2 26Apr12
Start/Stop Time 1312-1535 1650-1905 2000-2213
Duration of Run, Minutes 120 120 - 120
Ave. Nozzle Diameter, inches 0.252 0.252 0.252
Pitot Calibration Factor, CF 0.84 0.84 ) 0.84
Meter Gamma 0.990 0.990 . 0.990
‘Meter Delta H, inches of H20 iy 201 - 2.01 . 2.01
Stack Diameter, inches - 40.5 40.5 40.5
Rectangular Width, inches 0 0 0
Rectangular Length, inches 0 . 0 : 0
Stack Area, sq.ft. ‘ 8.95 8.95 8.95
Barometric Pressure, inches of Hg 28.8 28.8 28.8
Static Pressure, inches of H20 . 0.75 0.75 0.75

Initial 431,732 552477 ' 677.560

Final 552.29 677.267 793.09

Difference 120.558 124.790 115.53
Ave. Stack Temperature, Ts(F) 120.1 ) 1179 118.8
Ave. Meter Temperature, Tm(F) 91.9 93.1 . 85.1
Ave. Run Delta H; inches of H20 3.35 3.74 3.17
Ave: Square Root of Delta P 0.9121 0.9617 0.8855
Moisture Data
Volume of water collected, mls 166 ) 165 179 =

- Silica Gel, grams 23.5 23 22.3

Total Collected, mls - 189.5 188 - 201.3
ORSAT Data

%02 - : 20.52 20.40 20.36

%C02 0,71 0.86 0.92 -

%CO >
Calculations
Vw(std), scf = 8.920 8.849 . 9475

* Vm(std), dscf = 110.851 114.594 107.505
Bws=- 0.074 0.072 0.081
Md= ) 28.93 28.95 ) . 28.96
Ms= ) 28.12 28.17 28.07
Vs, ft/sec= 55.4 . 582 538
Qs, acfm = 29,726 31,256 28,851
Qs(std), dscfm = 24,150 25,567 23,329
. Isokinetic Sampling Rate, % 98.8 : 96.5 99.2

Where;

Vw(std) = volume of water vapor in gas; standard conditions = 0.04707*Vlc |

Vm(std) = vol. of gas sampled, standard conditions = 17.647 x Vm x gamma x [Pb + (dH/13.6)]/Tm(R}

Bws = water vapor i1 gas stream, proportion by volunie = Vw(std)/(Vm(std) + Vw(std))

Md = molecular weight of stack gas, dry basis = (0.44 x%C02) + (0.32 x%02) + [0.28 x (%N2 + %C0)]

Ms = molécular weight of stack gas, wet basis = [Md x (1-Bws)] + (18.0 x Bws) ’

Vs = stack gas velacity = 85.49 x Cp x (avg. Sq.Rt. dP) % [Sq.Rt. (Ts(R)})/(Ms x Ps)}

Qs = stack gas flow rate = Vs x As x 60 )

Qs(std) = stack gas flow rate, standard conditions = Qs x (1-Bws) x (528/(Ts(R))} x (Ps/29.92)

Isokinetic sampling rate’= {(Ts(R)) x [(0.00267 x VIc) + (Vm(std)/17.647)] x 100}/(Time x vs x Ps x An x60)

: : G{m | OBRIEN & GERE
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, Field Data Summary
General Dynamics OTS Munition Services
Building 3 Main Exhaust
Joplin, MO
Run 1 : - Run2 ] Run 3
Traverse Stack Delta | Delta Tm(F) SQRT Stack Delta Delta’ Tm(F) SQRT Stack’ Delta | Delta Tm(F) SQRT
Point { Temp(F) P H in out Delta P Temp(F) P H in out Delta P Temp(F) P H in out| DeltaP
Al 120 0.80 320 | s0 ] 87 0.8944}: 116 1.10 4.40 94 | 91 i 118 069 | 276 | 83 | 83 0.8307
1 122 0.77 308 {92 | &7 0.8775}#H 117 1.10 4.40 96 | 91 119 069 | 276 |84 |82 0.8307
2 121 0.65 2.60 94 | 87 [ 0.8062fi 116 1.10 4.40 . 96 | 91 119 0.70 | 280 | 86 | 82 0.8367
2 121 0.62 248 94 | 88 0.7874 3 - - 117 -1.10 4.40 96 | 91 117 0.70 | 2.80 | 88 | 82 0.8367
3 121 0.55 2.20 95 | 88 0.7416}: 118 0.74 2.96 95 | 91 119 .| 048 | 1.92 |88 | 82 0.6928
3 122 0.55 220 | 95 | 89 0.7416} 117 0.74 2.96, 95 | 90 118 048 | 1.92 |89 ) 82 0.6928
4 121 0.92 368 | 95 | 89 0.9592 | 117 0.74 2.96 95 | 90 © 119 0.92 | 368 | 90 | 82 0.9592
4 120 0.92 3.68 96 | 90 0.95921:: 117 0.74 2.96° 95 | 90 118 0.93 | 3.72 | 91 | 82 0.9644
5 115 0.95 3.80 96 | 90 0.9747 i 117 . 0.99 3.96 95 | 90 117 0.87 | 348 | 91 | 83 0.9327
5 116 0.95 380 | 96 | 90 0.9747} 117 0.98 3.92 95 | 90 118 080 | 360 | 92 | 83 0.9487
6 117 0.96 3.84 95 | 90 0.9798}: 118 110 | 4.40 97 | 90 119 0.87 | 348 | 92 | 83 0.9327
6 119 0.96 384 | 95 | 90 0.9798} 117 1.10 4.40 97 | 90 119 0.87 | 3.48 |92 | 83 0.9327
B1 121 1.10 440 | 91 | 89 1.0488}: 119 1.10 4.40 95 | 91 120 0.68 | 272 | 86 | 82 0.8246
1 122 1.00 400 | 94 | 89 1.0000}: 120 1.10 4.40 95 | 91 119 0.83 | 3.32 |86 | 82 0.9110
2 122 0.94 376 | 94 | 89 0.9695}i# 119 1.10 4.40 g6 | 91 119 0.82 | 3.28 |- 88 | 82 0.9055].
2 121 0.94 3.76 95 | 89 0.9695{:i 119 1.10 4.40 97 | 91 119 0.87 | 3.48 | 88 | 81 0.9327
3 121 0.75 3.00 95 | 89 0.8660/ i 118 0.54 2.16 96 | 91 120 0.68 | 272 | 88 | 81 0.8246
3 121 0.69 2.76 g6 | 89 0.8307 i 119 054 | 2.16 g6 { 90 119 068 | 272 | 88 | 81 0.8246
4 120 0.78 312 | 95 | 89 0.8832}i 119 0.89 3.56 96 | 90 -+ 118 0.68 | 272 | 88 | 81 0.8246
4 120 0.78. 312 | 95 | 89 0.8832}i 118 0.89 3.56 96 | 80 119 0.68 | 272 {89 | 81 0.8246
5 119 0.88 352 |95 | 90 0.9381}: 118 087 | 3.48 96 | 90 118 0.99 | 3956 |89 | 81 0.9950
5 120 088 | 352 |9 | 90 09381} 118 0.91 | 364 97 {90 120 0.99 | 3.6 {89 |81 0.9950(
6 120 088 .| 352 97 | e0 0.9381 119 0.91 3.64 97 | 90 119 1.00 | 4.00 | 88 | 81 1.0000
6 120 0.80 3.60 97 | 91 0.9487 119 0.94 3.76 98 | 90 119 1.00 4.00 | 87 | 81 1.0000] -
Average 120( 0.84| 3.35{ 95| 89| 0.9121 118 0.93 3.74| 96| 90| 0.9617 119{ 0.79( 3.17| 88{ 82| 0.8855
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SAiVIPLE TRAIN MOISTURE RECOVERY DATA SHEET

Reference Method / Sampling Train: M Q9

Recovered by : K bov HO\) Recovered by : I : GoYMarJ Recovered by : ._T &)YHar\)
RunNo. ) pate: od.24-12 [[RunNo. Date: 0M-J6-12 [[RunNo. A& Date: 3\-)6-/2
XAD ModuleNo.:  — XAD Module No. : — XAD ModuleNo.:  —
Filter No.: n2g-~ R\ - Filter No. : M9 - R Filter No. : H29- R3
Impinger No. and Volume - Impinger No. and Volume Impinger No. and Volume
Initial Final Rinse Initial Final Rinse Initial Final Rinse
No.. (mL) (mL) (mL) No. (mL) (mL) (mL) No. | (mL) (mL) (mL)

oo [ao [st L Lo |20 | sa ] 0 [ 1oo | 240 33
wo |19 {35 |2 oo |138 | 3T | 2 oo [ 139 (3
e o | Mz |o 7090 o |5 |3
N . | ¢ | S6 ¢ 1S6

5 5 5
6 6 6
7 : 7 ’ 7 v
DIFF : DIFF : ; DIFF ;

IQS/- Totals 200 279 179
Fu ka2l nitial Final o230 50

vl @ | @ : g o Lo S' < @ | @ [oIFF:
ilica ili - ilica

e | 2800360 | 235 e E SRR !I es Ja9g.9 302 [0
Final Net Moisture Gain: Mcl S/ " Final Netﬂoi&ureg@# ’gg " Final Net Moisture Gain: 20}3

EAAECOM laptop transfer 2012\My Docs\EBWTest Data\M23 Moisture Recovery.xis]A

Totals | 9oy | 344 /éé T?t?'? Koo |365

K‘ i initial Final Initial Final
O




EPA Isokinetic Field Sheet

Methods Performed M é_} I
Client Grooned  Dynemits  Run Number Rl ,_ Pitot Number PY- A Leak Check Rates
Location Sephn . WD Stack Diameter Yo.G” Pitot Coefficient « RY Sample Rate Pitot
Source Shdz | Barometric Pres. _ 0%. %D Stack TC I.D. P4 - A in. cfm +/
Date -3 - . Static Pressure  + . %)5 Oven Box I.D. B -8 nital 10 [o.aea [V [V
Operators 3 G, RY. M3 Meter Box# MR -X7 Impinger OutL.D. 76 -) _ Md (12 | .ooe
Start Time 13 MeterdeltaH 2.0} Nozzle Size -5eg ! Mid D
End Time (535 Meter Gamma -“Fio XAD Trap I.D. Final | & | ,e=i | V[V
Sample | Sample}| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)
Point | Time Head Settin Volume Oven . : Meter | Meter |Vacuum| Comments/Notes # Initial Final
(miny | Gn. 10y | (. HO) (i) Stack | Probe | ‘g, | Impinger| Aux | "ot | Outlet | (in. hg) - 1| oo Ko
Al 1Y U [AR-2 [H31-03A [ 1he |9 | NF [ /Y - gD | % Y 2] (00 1498
V1 1o |9 1308 | 4%3.L  [nme [aM 953 | Yh — |92 Y- 3] o 2
9 1S | .65 196014472 12 [930 [9e4 [ 46 | — 199 7 1 9 s =
2 | 30 [ 62 -]94u | HYS.5 181 13se |24 [ H1 [— Ty 8 | R 5
2 | &K .55 [2.9° [ d4se.0  [19] XN _[256 [ H9 — [as Xk = 8
2 13 .55 9.0 | 4oH.] 75 105 {2k | 50 — 195 )| 2
g [ 35 [ 49 [3.6%_[4ss.4 3] [ [2s [ 9 — 195 [ BB Silica Gel Data (gm)
4 | do | .99 | 26X | “AC e [4S5 [39s5 [ G2 — 196 130 S # | Initial Final
5 4% ) 3.%0 H.0 IFERREIR PR — 196 90 5 1 |26 3L
5 150 | %% 2,50 944 e 1986 1954 | 55 — % 90 5 2
£ 55 [ 8¢ [zabd [ H87 [IT _[5b (854 [s2 | — |95 G0 [ 5
/A Lo Sk 2.4 H495.19 1 256 [aSp | 52 —~ [95 0 5 Stoo(? 1411 Moisture Gain
‘ Yo 4945 1blo __ml.
H4.Ho ' £3.5 gm
B [ws | lle |48 | H90.%6% [1Q) [0S [9SC [ SH — S = 5 Skt 1435
) D .ao Heoo | HAg. | Voo 1959 Q55 14y [— 194 Ixs 5 /| 89.5 Total
[ S «GY 259 | —— 122 171 [8sS | 59 — 94 K| S -
9 Y0 .94 [33% P — R [293 [253 | 4% — 495 [=3 %
7 115 W) 2. 00 0. & 2] 195 19s¢ | Wz — [95 |® o Filter Data
2 V3o RAS PRl SIS ) 4SS [asY | 45 — |86 ] 5 # | Number Tare
v Ve Yy R0 S52l-6 [120 |4 1250 | ye ~—~ [9s ) 4. 1 [ M29-R1 | untered
9 %0 [ 9% 5.0 S26.( 1o |25 [253 | 4 ~ b | Y 2
S 1M | .80 |3.52 |50 401119 |254]29¢6] 4B | ~— | 25 | 90 | 5 3
S [ 1iSe 2 3. 55| sa7z1clzelzssSlzeg| 4o | ~ [ 26 [ 9 | s
A S 8| 2 o2l sd4z, 30| izeo| 254258 49 | — 71 S | S Molecular Weight Data (%)
G| 1 0| R.Lol 547, €0l /202541299 ol —— | Sz | 2/ | & Al # Oz Co,
§57. 543 1 |20.52 [ 0.\
2
3
Avi

ks
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EPA Isokinetic Field Sheet

et

Methods Performed M
Client CGontand Ovyoemss.  Run Number A Pitot Number Py -n Leak Check Rates
Location o, MY ~ Stack Diameter Ho.S™* Pitot Coefficient .@‘4 Sample Rate Pitot
Source Mae Stedk Q. 3. Barometric Pres. __ 13530 Stack TC I.D. PU-A ' in. cfm +/ -
Date -9 -1 . Static Pressure __ +__ <15 Oven Box LD. oR- 72 Initial | 10 | .00 |V
Operators RAG , B 4Ls MAS Meter Box # MR ~<7 Impinger Out1.D. It ~ | ) Mid \Z | i 0a 2
Start Time: 1650 Meter delta H DEY) Nozzle Size ' Q‘S.Q% EZ Mid
End Time 1905 Meter Gamma ‘50 XAD Trap 1.D. — Final { 32 [ro00l |V
Sample| Sample| Velocity Orifice - Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)
Point | Time Head Settin Volume ‘Oven . Meter | Meter |Vacuum| Comments/Notes # Initial Final
miny | (. 40y | (. Hi0) (") Stack | Probe | g " | Impinger.|  Aux | Ter | Outtet | (in. h) T oo | @20
V15 Thic [4yo | 552 e |95 195515859 | — (94 [4«) 4 2| oo | 38
D Lis 14.40 | 5.9 W [S Jass |49 | — [Se g1 q 3| o =
o) s .16 4 go | B43. 2 i, [ | Idxx | 50 — 6 91 4 | S&
2 9 [ L6 | 44s | 5¢% o0 M |28 [953 [s4  |~— |96 | 9 5
2195 .04 2.9¢ | S94.3 g 10SC 1956 | 52 — 156 Q1 3 6
4 kL) Y %h 1H99. i 356 {2% | 99 — 95 90 4
S S ] A 94 5%2.3 17 (292 |3% | 45 — |95 Y0 |9 Silica Gel Data (gm)
Y | Yo Faile 2.9¢ 5%3%. W7 1S (453 [ 49 — 195 Qo 3 # Initial Final
S |9 | <91 | 2.9k | 593.2 (7 259 |251 | 49 — 195 | ac | ¢ 1 | 274.8 [297-8
S | 5o 1 % 2.9 | 59%.% i) 1250 [ 3B) | 49 — 195 90 Y 2
6 e |LIO B0 | Goq.2 NS [0 (253 [ 49 — [ 9o [§
6 | Go i 4.490 le_—— TiI’7 [2% [2%] | 5} — 199 9 | S - 3%(3 952 Moisture Gain
15. 24| LS ml
: NE) gm
B) | jes {110 990 [Oe.4ie g [XB] s | S8 |—— [T95 |91 4 1Sk 1905
] p | k10 445 | LAl o 130 {295 [2sH [ 4¢ — [9S al S L |2  Total
a9 T ie 19 H.vp %%5 19 [ass | asS | Y¢ — 196 )l 5
Jd [1% [ Lo 4. vo -V 19 |95 |ass | 4g — 12 |9 S
2 1195 | «vH 21 — He 95 |25 | 49 — [ (9l 5 Filter Data
3 V3o .54 2. (39— N { 2s2| 2524 s ~— 196 |40 z # | Number ‘Tare
Yy (i35 [ .39 | 3.5 46. 2 sl 2s3t zeel 49 1 — 1 76 |90 | & 1 [ M29-22 | untpced
9 | o 89 | 5.5 |gsr.2 | (Bl 25712511 49 [— [ ¢ 19 | & 2
S s | .87 | 248 | 6533 g lzselosp| so | — 9 | P |5 3
5 i | U | 3.64 | 662.3 121 2<)1252. | =4 | — 119 |5
£ 115 .21 3.64 | (B3R 1191 252 -spl </ — 92 190 | Molecular Weight Data (%)
b lieo G4 | 33C 1 £22.3 | (15 | 252|252 | 52 — | 98 1490 I|<s ¥ [ CO;
67132 ~. T 2.4 5.8
2
3
Avg
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EPA Isokinetic Field Sheet

Methods Performed M9 _
Client Grepgnal ol 55 Run Number K3 Pitot Number PY-A Leak Check Rates
Location RNy o\m MO Stack Diameter Yp. 5 Pitot Coefficient ‘U Sample Rate Pitot
Source 3: £ Sib .2, Barometric Pres. _ 9% . %0 Stack TC L.D. P-4 in. cfm + -/
Date 4 b\ Static Pressure _ =55 Oven Box 1.D. oB-2 Initial 10 o.oon |V I/
Operators EAG J1S %W Mas Meter Box # TwR - Impinger Out1.D. To ~ )5 - Mid
Start Time Qoo | Meter delta H _o) Nozzle Size 1258 2 (3¢ Mid
EndTime ~ 224172 Meter Gamma L XAD Trap L.D. ——— Final 8 | p.o0o v
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)
Point | Time Head Settin Volume Oven Meter | Meter |Vacuum| Comments/Notes # Initial Final
(Tin) (in. H,0) | (in. Hzg) (i) Stack | Probe Box Impinger| Aux Inlet Outlet | (in. hg) - oo 2490
AT 5 1 .60 1359 | ILOIIR |91 [o48 [ S94 |— [ 32 %2 | X | & 14 2 [ ico 4
[ 1o | .3 A% 0301 17 |95 1352 | 4 — | [ 32 K4 i 3( on s
21 1S L0 | 2”0 N o N B k) — 1% | %3 13 4| 36
4 | a0 .6 NS0 | (1R M 13 [256 | 42 sl TS € 3 5
213 | .44 | V93 | ~— q |assJase|[da - |~ ['B% 2 [ 6
3 | 2a - % 1. 33 <100\ O 3 255 Taer | 4 — | 4 L 2
¥y |4 %2 | 2.&8| 204, 6ol (£ | 25S]| 265 4 | —~— | % &2 | 3 Silica Gel Data (gm)
Y | 4o 95| B2 | 702.%.| n8| 25¢|25¢| 44 | — | a¢ Kz | = # | Initial Final
g | 45 B7 | 248 s .0 | |17 | 254|254 4 — ¢ |23 = 11978.9 | 201.2
S | sp 40 B0l 219.20 | JI8 |256 |255| 4] | ~—= |22 | 83 [ = 2
6 lss B7 | 248 | 728.50 | (9 |Z55[(255| 48 | — | 2z | 83 | 4
6 | {o 1| 348122810 (19 [ 254 | 253 | 49 — o laz2 |4 [ S O L/ivoe Moisture Gain
734 |59 ! 149 ml.
© 1 1w | 681272 | 7224.240 120254252158 | — | B | 82 |2 [P 2013 28.3 gm
] 110 B2 | 232 | 729.60 |9 |25@ | 25¢ | 42. | — L | =2 |
2 | us 82| 3.28| 744.70 | (jg {255 | 25C| 92 |™— £2 | 82 |3 201.> Total
2 {13 87| 298| 748.70 | 11 (255 | 284| 4z |~— ge|l & | 2
2 (195 | .68 [ 272 | 753480 |20 |2s5 | 255 432 [ — 82 [2r | 4
4 1130 | .¢8 | 2.12.| 75&¥ 20| [j% (255 | 253 | 44 |~ & | ® 4 ' Filter Data
4 | 135 LR 2772 7&(. 2ol 19 | 256 [ 257 44 | — 8R | 8¢ 4— # | Number Tare
1o | .68 | 2.32] 266.8 | 1,9 [251[297] 48 |— | 89 | &1 [ ¢ 1 |M25-23 luatacech
s twve | .99 | 346 F#.S (B lasolayyl 6 (| — | 83 | 8¢ Gl 2
s | Isb .99 | 3.96 | #26.8 |i20|251|246] 46 | — 89 | 8 S 3 [
6 115 | Jeo | Y.00 782.2 | na (251|251 | 4% | — g3 S
¢ lito | 100 | Yoo |rr 113 [ 256 | 248 4F |T— 2+ 8 S Molecular Weight Data (%)
) ?-QS(:H # (7% CO,
j R EEY
2
3
Avg
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PCDD / PCDF Emission Results Summary - TEQ Basis
General Dynamics OTS Munition Services
Building 3 Main Exhaust

Joplin, MO
Run No. 1 2 3 Average

PCDD / PCDF pe ng/m3 Ib/hr pE ng/m? Ib/hr pE ng/m® Ib/hr

Parameters TEF (3) TEQ TEQ TEQ TEQ TEQ TEQ
~2,3,7,8-TCDD 1.00 37.0 |1.298-02 |1.11E-09 || 42.0 | 1.38E-02 | 1.22E-09 || 540 |1.72E-02 [ 1.52E-09

12378PeCDD_ 050 278 |484E-03 |417E-10 || 251 | 4.14E-03 | 3.64E-10 || 360 |5.72E-03 | 5.07E-10
~1,2,3,4,7,8-HxCDD 010 37 |1.29E-04 |111E-11 | 27 |B890E-05 |784E-12 || 46 |1.46E-04 | 1.30E-11
 123678-HxDD | 010 || 3.1 |108E-04 |9.30E-12 || 35 | 1.15E-04 | 1.02E-11 || 4.6 |1.46E-04 | 130E-11

123789-HxCDD _ |~ 0.10 22 |7.66E-05 | 6.60E-12 || 15 | 494E-05 |435E-12 | 20 |6.36E-05 | 5.63E-12

1,2,3,4,6,7.8-pCDD_ 0.01 33 | 1.15E-05 [990E-13 | 3.2 | 1.05E-05 |9.29E-13 I| 47 ~|149E-05 | 1.32E-12

0CDD 0.001 11.1 | 3.86E-06 | 3. 335 13 10.6 | 3.49E-06 | 3.08E-13 13.5 | 4.29E-06 | 3.80E-13

2,3,7,8-TCDF . _010 4,940 | 1.72E-01 | 1.48E-08 || 4,310 | 1.42E-01 | 1.25E-08 (| 6,730 2.14E-01 | 1.89E-08

1,2,3,7,8-PeCDF 005 957 | 1.67E-02 | 1.44E-09 || 906 |1.49E-02 | 1.31E-09 | 1,450 |2.31E-02 | '2.04E-09

2,3L4,ZA_-_13eQDF | 050 | 559.0 |9.73E-02 | 8.39E-09 || 560.0 | 9.23E-02 | 8.13E-09 || 809.0 | 1.29E-01 | 1.14E-08

1,2,3,4,7,8-HxCDF 010 | 455 [158E-02 |1.37E-09 || 436 | 1.44E-02 | 127E-09 || 696 |2.21E-02 | 1.96E-09
_1,2,36,78- HxCDF 0.10 136.0 | 4.73E-03 | 4.08E-10 ' 130.0 | 4.28E-03 | 3.77E-10 || 210.0 | 6.68E-03 | 591E-10

2,3,4,6,7,8- HxCDF 0.10 24.2 | 8.42E-04 | 7.26E-11 || 24.5 | 8.07E-04 | 7.11E-11 410 ‘1.305-0,3__ 1.15E-10

1 2 3,78, 9-HxCDF 010 | 141 | 4.91E-04 | 4.23E-11 13.2 | 4.35E-04 | 3.83E-11 19.0 | 6.04E-04 | S.35E-11

1, 2 3, 4 6 7,8- HpCDF 001 || 620 [216E-04 |1.86E-11 [ 52.0 | 1.71E-04 | 1.51E-11 || 84.0 |2.67E-04 | 2.36E- 11
_ 1,234,789-HpCDF | 001 17.2 | 5.99E-05 |516E-12 || 155 | 511E-05 | 450E-12 | 242 |7.70E-05 | 6.81E-12

OCDF 0 001 141 | 491E-06 | 4.23E-13 || 11.3 | 3.72E-06 [ 3.28E-13 19.4 |6.17E-06 | 5.46E-13 Average |

TOTAL TEQs (ng/m%) = 0.326 o 0.288 SR - 0.420 0.345

TOTAL TEQs (Ib/hr) = 2.81E-08 2.53E-08 o 3.72E-08 3.02E-08




Test Data Summary and Calculations
General Dynamics OTS Munition Services
Building 3 Main Exhaust

Joplin, MO

Parameter Runi T Run2 Run3
Run Date ' 25Apri12 25Apr12 26Apr12
Start/Stop Time 0833-1150 1300-1634 0815-1130
Duration of Run, Minutes 180 180 180
Ave. Nozzle Diameter, inches 0.203 , 0.203 0.213
Pitot Calibration Factor, CF 0.84 " 0.84 0.84
Meter Gamma 1.008 1.008 1.008
Meter Delta H, inches of H20 1.83 1.83 . 1.83
Stack Diameter, inches 40.5 ' 40.5 40.5
Rectangular Width, inches 0 0
Rectangular Length, inches " v 0 0
Stack Area, sq.f. - B95 8.95 8.95
Barometric Pressure, inches of Hg 28.6 28.5 28.8
Static Pressure, inches of H20 0.75 ' 0.75 0.75
Dry Gas Meter Sample Volume. (VM)R3 .

Initial _ . 56.4 164.526 315.532

Final : 164.208 280.847 - 433.001

Difference 107.808 116.321 117.469
Ave. Stack Temperature, Ts(F) 1211 122.1 1225
Ave. Meter Temperature, Tm(F) 824 92.2 839 .
Ave. Run Delta H, inches of H20 124 . 137 ' 1.47
Ave, Square Root of Delta P 0.8775 0.8945 08978
Moisture Data :
Volume of water collected, nils 166 158 180
Silica Gel, grams 219 259 215
Total Collected, mls : 187.9 183.9 201.5
ORSAT Data

%02 . 20.40 20.59 20.48

%C02 0.74 0.63 0.68

%CO
Calculations
Vw(std), scf = 8.844 8.656 . 9.485
Vm(std), dscf= 101.446 107.168 111.053
Bws= . 0.080 0.075 0.079
Md= ' 28.93 28.92 28.93
Ms= 28.06 1 28.11 28.07
Vs, ft/sec= 536 547 54,7
Qs, acfm = 28,753 29,364 29,348
Qs(std), dscfm = 23,016 ' 23,518 : 23,636
Isokinetic Sampling Rate, % 975 100.8 94.4
Where;

An = area of the nozzle-

As = area of the stack

Vw(std) = volume of water vapor in gas, standard conditions = 0.04707*VIc

Vm(std) = vol. of gas sampled, standard conditions = 17.647 x Vim x gamma x [Pb + (dH/13.6)]/Tm(R)
Bws = water vapor in gas stream, proportion by volume = Vw(std)/(Vm(std) + Vw(std))

Md = molecular weight of stack gas, dry basis = (0.44 x%C02) + (0.32 x%02) + {0.28 x (%N2 + %C0)]
Ms = molecular weight of stack gas, wet basis = [Md x (1-Bws)] + (18.0 x Bws)

Vs = stack gas velocity = 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps}]

Qs = stack gas flow rate = Vs x As x 60

Qs(std) = stack gas flow rate, standard conditions = Qs x (1-Bws) x (528/(Ts(R)) x (Ps/29.92)
Isokineti¢ sampling rate = {{Ts(R)) x [(0.00267 x Vic) + (Vm(std)/17.647)] x 100}/(Time x vs x Ps x An x60)

(&) oBRIEN G GERE
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. - Field Data Summary
General Dynamics OTS Munition Services

Building 3 Main Exhaust

Joplin, MO
Runil : - Run 2 Run 3
Traverse Stack Delta | Delta Tm(F) SQRT Stack Delta Delta Tm(F) SQRT Stack Delta | Delta Tm(F) SQRT
Point Temp(F) P H in out Delta P Temp(F) P H in out Delta P Temp(F) P H in out Delta P
Al T

118 0.87 | 1.39 74 74 0.9327}
120 088 }141 |75 | 74 09381}
121 086 {138 | 76 | 74 0.9274
118 068 | 1.09 | 78 | 74 0.8246
120 068 |1.09 | 80 | 76 0.8246
120 068 | 1.09 | 81 | 76 0.8246
122 044 1070 | 81 | 77 0.6633
119 050 (080 | 81 | 77 0.7071
118 040 | 0.64 | 82 | 78 0.6325
117 082 {131 |83 [ 79 0.9055
119 080 | 1.28 | 83 | 79 0.8944
121 082 | 131 {1 84 | 79 0.9055
118 084 | 134 | 84 | 80 0.9165
119 080 | 128 | 84 | 80 0.8944
119 084 | 1.34 | 84 | 80 0.9165
120 080 | 1.28 | 85 | 81 0.8944
121 084 | 134 | 85 ] 81 0.9165
119 080 | 1.28 | 85 | 81 0.8944
122 110 {176 | 83 | 81 1.0488
121 1.10 | 1.76 84 81 1.0488
122 110 | 1.76 | 85 | 82 1.0488
122 085 | 136 | 86 | 82 0.9220
121 0.92 1.47 86 82 0.9592
122 0.85 1.36 87 82 0.9220
124 080 | 1.28 | 87 | 83 0.8944
124 068 |} 109 | 87 | 83 0.8246
121 080 | 1.28 | 87 | 83 0.8944
123 0.72 | 1.15 88 83 0.8485
124 068 | 1.09 | 88 | 83 0.8246
124 070 {112 |{ 89 | 84 0.8367
123 071 | 114 | 89 | 84 0.8426
123 0.71 1.14 89 84 0.8426
124 071 | 1.14 | 89 | 84 0.8426
124 0.71 1.14 89 84 0.8426
124 075 | 120 | 89 | 85 0.8660
121 0.75 | 120 | 89 { 85 0.8660
Average - 121 078 { 1.24 | 84 80 0.8775

120 1.00 1.60 86 | 84
120 1.00 1.60 88 | 84
122 1.00 1.60 89 | 85
123 0.85 1.36 90 | 85
123 0.85 1.36 91 | 86
121 0.85 1.36 92 | 86
122 0.70 1.12 92 | 87
122 071 | 114 |92 | 87
124 - 0.70 1.12 93 | 87
120 0.80 1.28 93 | 88
122 0.78 1.25 92 | 88
123 0.78 1.25 93 | 88
123 0.73 1.17 93 | 88
123 0.73 117 93 | 88
125 0.73 1.17 94 | 89
126 0.68 1.04 94 | 89
124 0.85 1.36 95 | 89
122 0.85 1.50 94 | 90
121 0.87 1.60 94 191
121 0.92 1.65 196 | 91
118 0.92 1.65 97 | 92
117 0.85 1.50 98 | 92
121 0.75 1.35 98 | 92
122 0.52 0.93 98 | 93
123 0.77 1.40 97_{ 92
123 0.63 1.10 98 193
123 0.63 1.10 98 | 93
125 0.87 1.60 97 193
123 087 | 1.60 98 | 93
125 0.87 1.60 98 | 93
120 0.84 150 (98 |93
121 0.82 1.50 98 | 93
121 ] 0.82 1.50 98 | 93
122 0.82 1.50 97 | 93
122 0.82 1.50 97 | 93
124 0.75 135 96 | 93
122 0.80 1.37 95 | 90

120 094 1170 | 74 | 73 0.9695
119 084 1151 |79 |74 0.9165
121 081 | 145 {181 {75 0.9000
122 053 | 095 | 83 | 76 0.7280
124 045 {081 [ 84 | 77 0.6708
123 046 | 082 | 84 | 77 0.6782
124 046 {082 | 85 |78 0.6782
126 046 | 0.82 | 8 | 78 0.6782
124 050 1090 | 8 |79 0.7071
123 087 | 156 | 86 | 79 0.9327
123 087 | 156 | 86 | 79 0.9327
124 0.87 | 156 | 87 [ 80 0.9327
122 087 | 156 | 86 | 80 0.9327
121 087 | 1.56 | 85 | 80 0.9327
120 087 [ 156 | 85 | 80 0.9327
122 0.85 | 1.53 | 85 | 80 0.9220
123 085 | 1.53 | 8 | 80 0.9220
121 085 | 153 | 86 | 80 0.9220
123 1.05 11.89 | 87 | 81 1.0247
121 1.05 | 1.89 | 86 | 81 1.0247
122 1.05 | 1.89 | 86 | 81 1.0247
124 097 | 174 | 88 | 82 0.984%
121 097 | 174 | 88 | 82 0.9849
122 0.97 [ 1.74 | 89 | 83 0.9849
123 097 | 174 | SO | 83 0.9849
124 0.75 1135 | 90 | 84 0.8660
122 082 | 147 | 90 | 84 0.9055
123 085 ] 1.53 | S0 | 84 0.9220
121 068 | 122 | 90 | 84 0.8246
123 064 {115 | 91 | 85 0.8000
124 090 | 162 | 91 | 85 0.9487
124 0.78 | 140 | 92 | 85 0.8832
122 094 1170 | 92 | 85 0.9695
122 094 |11.70 | 92 | 86 0.9695
124 094 | 170 | 93 | 86 0.9695
124 092 {166 | 93 [ 86 | 09592
123 082 | 147 | 87 | 81 | 0.8978
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SAMPLE TRAIN MOISTURE RECOVERY DATA SHEET

Reference Method / Sampling Train : A X3 [ppjp

Recovered. by : S-.()ofMol\—" Recovere& by : I Cof Haf\) Recovered by : ] 6'0 r/’lor\)
RunNo. | Date: 4|-1{-{2 . ||RunNo. J Date: Y-1§-12 [[RunNo. 3} Date: 0Y-J§-/2
|LXAD Module No. : XAD#1 NC 2575 - 0} || XAD Module No. : XAD #2 NC25 %-¢[ || XAD Module No. : 2 ~NC2$77.0l
. [l FilterNo.: "MQ3-®\ Filter No.:  \23-R- Filler No.:  143.3-R
Impinger No. and Volume Impinger No. and Volume Impinger No. and Volume
Initial Final Rinse Initial Final Rinse Initial Final Rinse
No. [ mb) | (mb) | (mL) No. my | mb) | (my No. mu) .| my) [ mb
. ‘ . | .
PO T (R ) o [ o {15099
T |
2 . 2 G 2 :
00 | 100 | W 100 | j0o| (00
’55 ’ .
3 3 3 ..
100 []oo0 0 100 199 160 1 {00
.4 S 4 g ( 4 - SG
5 5 5
6 6 6
7 7 7
DIFF : DIFF :
Totals | 200 |36 | .66 -ff Totals {900 | 353 Totals | 200 [ 386 .| 180
rehee ml nitial Final =gl -4c%]  Initial Final ¥R ] Initial Final [0 a7
2%l () (9) | DIFF: 355 f (@) (@ | AN ) (@ | DIFF:
Silica | i ' . Silica | ) Silica ' -
ao | 25013010 [ 219 | e 264.( | 510.0 Gel |40 {3058 | LN
Final Net Moisture Gain: Ig?‘f Final Net Moisture Gain: | | g3q " Final Net Moisture Gain: 2 ol. 5

ENAECOM laptop transfer 2012\My Docs\EBW\Test Data\{M23 Moisture Recovery.ds]A. -




EPA lsokinellc Field Sheet

Methods Performed M25%
Client Gznum\ Danam 3 Run Number Pitot Number PYy-~ R Leak Check Rates
Location R onlin . MO Stack Diameter 4o g~ Pitot Coefficient X4 Sample Rate Pitot
Source Ve thiae R ek Auhch Barometric Pres. _ 9%8-60 ‘Stack TC 1.D. PY4-~-R in. cfm + -
Date H -5 - )9 Static Pressure S5 Oven Box 1.D. o% - ¢ Initia! | 15 o3 [V |/
Operators a3 MS Meter Box # mB - 5 Impinger-Out 1.D. To -2 Mid 7 -1
Start Time %22 Meter delta H .33 Nozzle Size ,le2 Mid i
End Time S0 Meter Gamma 1. CC% XAD Trap 1.D. | NC 2575-0! Final ~ 0 .000
Sample| Sample| Velocity Orifice Meter . Temperature Readings in Degrees Farenheit lmpingsr Data (vol)
Point | Time Head | Settin Volume Oven . Meter | Meter |Vacuum| Comments/Notes # Initial Final
(miny | . 10 | (in, H0) | Gy | Stack | Probe | ‘g {impinger | Aux | et | Outet | (in. hg) T A ol ]
Al 5 AN -39 (a6 Yo ity [94% [dsd [ SS 44 1Y 1Oy 1Y L. 1923 2| \oo 100
1 o | X | nYr [osm. 6 120 4995 [Sso | U5 94 s T4 i i ’ 3 [ _co L OO
| S .6 1. 29 ca.Y 12) [95V 18s) | 43 Ho 194 14 A 4| =&
Al | B0 62 V.3 (S. S [hg [as) | aso| 42 e % )M S 5
2 | as L 6% | ).0% .4 12c [3Sy [ 9521 42 Yo |2 [96 S 6
2 |30 ¢s | 1-0% .2 120 1952 a5 | 4% 4o 1SS 199, 5
A1 25 FEE S0 M. o N9 4 | sy | Yl Yo 1 9« i Silica Ge! Data (gm)
2 | 4o ;S0 KO Stk H TEFERFTEEEES 4 & =) Y # Initial Final
2 | 4S . YD G4 [TRY \ 9 12501 gys | 4y 21K o 11285.% | 207.0
Ay | <o <2 Y €).2 M 1950 | asi| 45 4] | %2 % “ 2
Y | o< » SO 1.9% | \Y.9 W {a<s [ 252 | 49 Y) 2 |99 5
4 16o L2 V.3 .2 7] 1249 [aso | y» 9 [$4 |9 = Moisture Gain
As 1¢5 Y .34 So.Q 19 13S0 1991 | 4% “Y ¥y _ 10 5 \lb ml
5 [0 =S ). 2% ©9.3 1ig XY | 250 | Yy My ST S 212 gm
S [™s ™M .34 | 9.2 i 199 (ade | S© 43 Y > 1|5
Al 1%06 s 1 23 95.4 o |2 [ 251 [ B 45 <3S %! g i7.9 Total
( 1]5 [ 1.3Y 2.5 |13] |95 [2S] |88 4s 185 1Y |5
G |=D0 | .% {.9% i0S5.5) g [9% [%4 | S% Yy 3 3 1S Stee © 1003
R’ |SS LD L Progesr Vi [ [ 1 9) Yy | %2 < G ISk Jbab Filter Data
) jlop | 11D 150 Qe £09010]) PEESEEN 4 ‘™ i D] - 1<g.797 # | Number Tare
b [yes [0 1¢ Wy .3 122 [2s2 |7SS | 4 42 %5 e 1 [ M23-2 |untoced
By Thwe |85 ] 1.oe | 119.40 |i22 |254|255]| 42 | 4> | &< | B2 | 7 2
2 ]us o2 Vidy [ 12z.2=] 121 |25z |251] 43 4= | 8¢c i®er | 7 3
B | S T2 325> 120 |7x1 [ 95) [ 44 YA | 33 e
i3 125 N | K 129. 1 QY 250 | aso | 4§ Y3 ) %2 A Molecular Weight Data (%)
3 113 | .62 {)les |i325 1Y |so [253 | HY 4 1R %3 5 # [ CO,
3 1135 | 3o 1.3% 135.3 120 19sc [ 7450145 B AP g3 5 1120. 99| ©0.74
g | M0 |00 i.15 13%.42 YEEES PR 43 % 33 g 2
v Ts . 6% i.o% Y. 2 1asa2 (353 T8¢ H4 Xz 133 5 3
9 T1e0 | Do ], id 9. o 124 | 253 1253 | Y% 4s ) 4 S Avg

VA\Otice-Om\E
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- EPA Isokinetic Field Sheet -

. Methods Performed Ni@
- Client Cantnc Dhnem s Run Number § Pitot Number P4-R Leak Check Rates
Location Tarkin MDD ) Stack Diameter 49.6° Pitot Coefficient . B4 _ Sample Rate Pitot
Source Bildine 3 Sradh Boh  Barometric Pres. _25.60 Stack TC .D. pqd-R ) in. cfm + -
Date Y-28-35 Static Pressure IS Oven Box 1.D. ofl -8 Initial is 0.003 i v
Operators TR, 35, m¢ Meter Box # My -5 Impinger Out 1.D. To -2 Md | 7 0.0l
Start Time 0223 Meter deita H 1.92 T Nozzle Size . 20% Mid ,
End Time D . " Meter Gamma ) 00F XAD Trap I.D. | NCas7s —ol Final | 7 Looo | Y|V
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit . ] lmpirLger Data (vol)
Point | Time Head Setting Volume . Oven . Meter | Meter |Vacuum| Comments/Notes # Initial Final
min) | (in.H0) | (m.H0) | (i) Stack | Probe Box Impinger | Aux Inlet | Outlet | (in. hg) _ 1 ) T
Rs i€ [N 113 14é.9 133 1252 |3S) | 4% 4Y |0 ¥ - [ § P, 24 2D 2| igo 160
5 |1ee | 5] (12 [ s [19e [253 {252 [ 499 9419 | 5 3| ioo 0o
S 1 e | -4 1526 12y {aez 1299 15p 45 196 1% S 41 56
Y6 | Do SN 1-13 15-5 1By 1352 (235 |S) My 55 34 S 5
¢ | 1ris | .me 2 15%.% 24 125 [8s) [ 53 Y6 24 35 S 6
e T - [19 1 i6kH 121 [ 25059 [5% 496 %5 13S [ B
LY. 328 . Silica Gel Data (gm)
# | Initial Final
1 | 285.1 | 367.0
2
Moisture Gain
\Q(g ml.
2173 gm
\87.9 Total
N - ) Filter Data
) ) # | Number . Tare .
1 Haz-e)  [pnbered
2
3
Molecutar Weight Data (%)
. # 0, CO,
: 1 . Y | 0.7
2
3
= Avg
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. EPA Isokin’c Field Sheet
Methods Performed M 93
" Client Caan-d  Dynomcs Run Number 2 Pitot Number g4 - Leak Check Rates
Location Npphro, MU Stack Diameter  Hp. <" Pitot Coefficient - %/ Sample Rate _ Pitot
Source B Wave 2 . Skads  ShevstBarometric Pres. 2%, 50 Stack TC I.D. Py- 1, in. cfm + -
Date L4-25-19 Static Pressure 5 Oven Box 1.D. o8 g Initiat | 12 o~y | V| L
Operators W IS5 MS 5¢- Meter Box # ME -5 Impinger Out.D. T o -J Md | 8 e
Start Time 20 ' ' Meter delta H 1.3 Nozzle Size . 205 Mid J
End Time {34 Meter Gamma .o XADTrapl.D. ¢ 2 3¢ 257L-of Final | 7o O-00/ -
Sample | Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impigggr Data (vol)
Point | Time Head Settin Volume Oven . Meter Meter |Vacuum| Comments/Notes # Initial Final
i | . 1450) | (. HO) (i) Stack | Probe | ‘g, | Impinger | Aux | ‘et | Outlet | (in. h) 11 2 o
Al =S . & 1£4.990 [190 [X) [45) | 44 4z | %6 o & fo. 1t 2 2| /oo . L
W 1o | Lk 1€7.9 12 |34 [95% [ S0 TTIES < [ & 7 ) 3 | Jgo 98
175 o A ™Ml z 08 |45 1954 |50 Yo [ B 1 4 15¢
59 30 i V2L 4. (, 12 [92c2 1493 |6) |4 [Sc B | 7 5
=719 T 55 26 | 100-5 i2% |95 | B[ =8 91190 B |17 6
9 | %o | .95 113¢ | Iigh) n) |Jsy 1287 {52 42X 198 (% | 5J
a3 135 | OO (1)) 1%+ 22 |25) [A42. [ S3 yd g2 [ [ Silica Ge! Data (gm)
3 1 40 | o7 'RE 1325 122 |25y | 2SY] 56 Y79 192 | &% F # | Initial Final
2 145 [ .35 | 1.2 178, 2. 1224 (453 1251 |56 7z 93 187 = 1 | 284.1.] 310-0
Ay 5o | .80 1-28 1932 (20 | 252 | 2% |53 44 93 [88 | F 2
9 169 | .28 1-25 | /%9 122, 1282 |25 | S® 45~ 192 |88 |+
] (o | 2R .25 19%. 3+ 1233 Toc) [250 [ &5 [ 92 T 7 Moisture Gain
AS lioeg | .33 NES 203,0 i23 {251 |Z52 | 54 Yb g3 | 58 EA /58 ml
6 |he | 33 1.3 205.3 |23 1252 {23] | 6O [7A gz |88 fd 25-9 _ gm
s ik [ .32 i i3 2:8.8 |i2s | 253 | 251 | bo Jd2 199 |89 z
AL |ae | & .4 2z.>_ |J2g 1257 259 | &0 02 [0y |8 | = 183.9 Total
6 1V | .28 | 1% 2i4.5 24 1 259 1250 | €L d¥ 1oy 181 |3 <7of 12y
( [i%o [ %% 1.5 7.0 [ [ v zs ] 63 4q | 99 |92 | |Respar 1935
. 221. o> : Stap_ (€Y1 PCh. Filter Data
B s g7 116 220 9 L Ll syl G [ 65 | &Y | a4 | & Woslasr 508~ #_| Number __ Tare
L] MO[ .Q% o3 224 Yy |l esas]l S | SC | Ye | 91 | & 1 | M23-R2 [uintared
L9599 | LBl 220957 g 25x1259] LY | Cp ) g7 L] S 2
v 2 1 {50l -85 | \.5 230.56 1 (71 252123521 2 | 47 1 983 [ gl 8 3
x| o8 .75 135 | 2V 96| yaulzs/leg) | Ss¢ | YY1 98| ga | 77
_2136p] .22 % | 9393 1 92|21 2%2 sy ] Y5 ] 98 | 93 | b Molecular Weight Data (%) |
B > 1205 7721 iy 24d0.9% [ 2% 201 26Y| 53 | M1 7T 92 | (p # 0, CO;
>lz10] Lh | 1 2444 T s 2223 s [ % | 991 g5 17 1 2059 |0.L3
> 1215 |+ b2 1] A97. 00 22| 1S Mgl SY 13 08 | 451 2
3
Avg
. o~ o i OBRIEN & GERE
. . o PO :" BR3P B




EPA Isokinetic Field Sheet

- Methods Performed M«? 3
Client Corveant Difs/amcs Run Number L Pitot Number Pu-o Leak Check Rates
Location "t Vo Stack Diameter Y0. Pitot Coefficient - O Sample Rate Pitot
-Source g( p6 3 £ },\,,L(_ Barometric Pres. 25.50 Stack TC I.D. Y-8 in. cfm + -
Date YOS 1 Static Pressure -7 Oven Box I.D. A ~ Initial 12 | . co 717
Operators LS5 My Be Meter Box # w impinger Out 1.D. T0. | Mid & .00
Start Time 1200 Meter delta H L5 Nozzle Size 203 Mid -+
EndTime _ (3¢ Meter Gamma ] OPE XAD Trap!D. 2 NC & 1b-cl Final [/0 | .00 | 717
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)
Point | Time | Head Setting Volume Oven . Meter | Meter |Vacuum| Comments/Notes # Initial Final
~(min) | Gn.H,0) | Gin. H:0) (it) Stack | Probe | ‘g, | Impinger | Aux | “oer | Outiet | (in. hg) i o TR
j 220 s 87 h(g 250.5— [ 1251256252 Cbo Yo 97 g3 5 2 ico G
S |225 B LG 1262.61 231 28y1252] SS | ¥s—| 98] 92 &8 3 00 q%
Y 12301 - 871 [¢ [257-(] | 26Tesx]282] S | Y4 | 98| 43| & 4 | s6
b s (235 | BY | 1< J260.bb [ 1201 25)] 252] Gl | 45| 421 4931 5 5
s 2901 .82 1 [S |2e¢.02-1 2] 285[249] 571 Yol 981 931 & 6
C 12451 831 (.S71367.¢7 | 1231 doX]256] A | Gpl 98 | 981 &
e (250 B 1 1.9 [9962d [ 122025028y Sp | %451 97] 95| & Silica Gel Data (gm)
e 1295 «Bx] LS il [ 22125925/l S9 Y 971 231 & # | Initial Final
> 1300] 725 1.3 | 59y.8 | 4| 2/ 2€1] £O ¥S1 91 93 7 11284\ | 3ie.0
280904 ‘ 2
Moisture Gain
IS8 ml
259 gm
}83.9 Total
Filter Data
# | Number Tare
1 |M23-R2. |entarad
- 2
3
Molecular Weight Data (%)
# 02 COz
1| 2057 | J.43
2
3
Av
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" EPA lsokin‘e ic Field Sheet

) Methods Performed M 2=
cient GEAN Dyn, "~ Run Number 4 2, Pitot Number 74 2 i Leak Check Rates )
Location By =g 2 s Equu Mo Stack Diameter 4o. S Pitot Coefficient -84 Sample Rate . .Pitot -
Source STwc Barometric Pres. 28 .2 - Stack TC I.D. P a4 in. ¢fm + -
Date 4.2~ 2 . Static Pressure .75 Oven Box1.D. = Initial 15 | .coz |V |V
Operators Tus Ba MS Meter Box # z” Impinger Out I.D. 1o - ) Mid 2 | ool ’
Start Time KI5 T Meter delta H L 83 Nozzle Size . 213 Mid
End Time i1 30 Meter Gamma i.¢o08 XAD TraplD. > NC2577-0/ Final | iy . 002S “.
Sample} Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit ‘ Impinger Data (vol)

Point | Time Head Settin Volume Oven . Meter | Meter |Vacuum| Comments/Notes # Initial -~ Final
| (min) | (in. H0) | (in. Hzg) (it) Stack | Probe | ‘5 " | Impinger | Aux | Y or | Outiet | (in. hg) T o 180
A s | .94 | (,7o|3z5.835(lz0 2752|255 & | 4 | 74| 73 | %) g 14 8 2 | _loo oo
! I (5) 1|2 Ye (19 [25 [4svy ]| H) 26 | S | ™4 ) N 3 [__loo lco
i s | %) J.YS 20-5S = |12 [950 | S84 | UL, RS B ]S S 4| se
z Zo | 2SS ] 95 (7M. 1190 1922 153 | 4l KRN 5
z zs | 4§ X 2n.0c 1194 |85 [ 453 | 42 25 vl A 6
Z 20 ReA LS 723. %0 193 |92 [ 452 | 42 <S M AY; A
3 T A Kol 22.%0 [ 139 |52 [ 256 y2 S 35 5% A Silica Gel Data (gm)
3 | 4 [ 496 872 38M.%2 1126 1984 [IS3] 42 36 135 | % 14 # | Initial Final
3 45 | .SD 590 1 229-fe |124 |3S) [Qca] 42 35 1 |7/ |1 ¢ 11 2890 | 3s.S
4 Se | %) 1186 [ 2vwo2e |[iR | [&m2alya 35 %6 [5y 9 2
2 S ot | 243 6o (183 | 9s) 28] (42 25 136 1M 9
4 Lo | l.b | 2. 00 ligy |5 |23 | 43 5 ) ¥O | Y Moisture Gain
& 1165 | %7 | I.S6 | %0.5 01132 953 |29 | 42 S 1% ¥ 1Y /86 mi.
& Tie D ). GG | |13] s W3 | 44 3s AT SO Y 215  gm
s .| ile | ™ 1.5¢ | <=5© 196 | 260 | No | Y9 15 35 So |9 255. 3
b e | .o .55 | 260.6 0 [122 | OSI | 25) | 44 35 <5 S | 9 Zo/-S  Total
6 1ws 1.2 T 1.62 | 340 o103 |257 (354 | 46 3¢ 3 I'so |1 :
6 13D [ .35 .63 | 2.3 [1A]_[285 961 |55 3¢ 13 %o |9 [See(d 0945
Rl 5 [1.a% .9 | 3. 906 192 | 62 (249 | ©4 Ry %[ 1 0 7] Filter Data
i To .05 1.5 DHY.S 2|13 | %o a9 145 2 Y %] 1] Sk 100D # | Number Tare
b 1w | 1eS % | 2z R 1) 15 | 9531 48 A b1 %) -\ - 1 | M2373 ]| unkored
2 | e | W97 | Vg | #gloe 118Y [R5 | AS6 | UG IR EEEEE I 2
7 [ a5 | & T4 | 23S, go 1) | WA 250 | iy 26 1% 12 1D 3
2 30 -9 .14 | EEs.sc|i2z | 254283 48 |.2& 29 8% | o
3 2S .99 | ;.74 | 392.52| /22| Z=4]| 258 49 272 | Po | B3 |l Molecular Weight Data (%)
3 | Yo | .75 1 1.35 | 39¢. 70| /2F|2ss|2sa|l 42 | 28| %0 | 841 & # 0, CO;
2 1y | .82 | (27 1299 10 |f22 [267|74m] 46 | 2€ | 90 | SR | ¢ 1| 0. 48| 0. L&
4 S 8S 1'/.53 | For.D0 lf22 (255|297 o |26 |90 | B4 | & 2 ‘
7 S B 1. 22 4ot. solrzy Iras<s|2si | 49 [3€ | 26 1 84172 "3
9 | ¢o | c&#|/-25" ['do2. 20123 [25c]249] 95| Z& | Iy |€s (D g Avg

(== emrmmamn s — —~




EPA lsokinetic Field. Sheet

Methods Performed 1 22
Client Geuv Dyw Run Number 23 \ Pitot Number PELB Leak Check Rates
Location TdpLrns Mo Stack Diameter Fo s Pitot Coefficient . 8% Sample Rate Pitot
Source R, oy 3 "SrrckExd. Barometric Pres. 28.8 ' Stack TC I.D. FPiE in. cfm + -
Date Y2002 Static. Pressure - 75 ' ~ OvenBox I.D. 5 Initial 1S |03 o T
Operators. Tis ats BN & Meter Box # = " Impinger Out 1.D. / Mid G 0-Co
. Start Time XIS Meter delta H A=A Nozzle Size . 2/3 Mid .
End Time {13 Meter Gamma CEXS XAD Trap I.D. B NJC 257701 Final /! ca0z5| |V
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinjg_;er Data (vol)
Point.-| Time Head Settin Volume Oven . Meter | Meter |Vacuum] Comments/Notes # Initial Final
(miny | (. F,0) | (n.H0) | Gr) | Steck | Probe | Tt impinger | Aux | it | Outet | in. hg) 1o 1 86
< o] Qe | J.&2 |F2.01 124|254 |2582| So | B | <y 25 | 9 2 Joo | oo
< tav | 78 | 4o |4ic.cec |1 2.4 2Zog 242 49 IS >z | B85 | & 3 | _jpno leo
S liasl o2t | (70 412 Doz (2 (252 S 36 | 22 | 85 I 4| Se
c | 1= -S4 | i, 70| 423.j0lt22|256z57] 49 | 37 | s, | &€ /o 5
2 .25 24| 170 dzc.z0lt24) 25¢|257] So | 37 | ®2 | 86 | io 6
e lize|l g2 1 .61 d2c0=124 | 757 254] =0 | 27 | o3 | &C | (0 :
) l 7 Silica Gel Data (gm)
4323 Ilo . # | Initial Final
1 | 2¢49.0 | 3055
2 .
Moisture Gain
- /10 _mi
2.5 gm
- 20).5 Total
Filter Data
# | Number Tare
1 | M23-23 |unfare
2
3
Molecular Weight Data (%)
# O, CO,
112048 | p.4¥%
2
3
Av

V'.\Oﬂxhom\(.nﬂ’eu ing\Fietd Data Farmnokineticsa Field Sheet xb
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Method 23 - Retest No. 1



PCDD / PCDF Emission Results - TEQ Basis
General Dynamics OTS Munition Services

‘ _ Building 3 Main Exhaust
. . Joplin, MO
' L Run No. : 1 2 3 Average
PCDD / PCDF pg ng/m> lb/hr pg ng/m? Ib/hr pg ng/m?3 lb/lir
~ Parameters TEF (a) TEQ TEQ TEQ TEQ TEQ TEQ
2378TCDD_ | 100 | 580 [1.63E-02 [147E-09 || 116.0 [ 3.25E-02 [ 293E-09 || 520 [1.46E-02 | 1.31E-09
T 1,2378PeCDD | 050 | 230 |324E-03 |292E-10 | 460 | 6.45E-03 | 581E-10 || 200 |280E-03 | 2.53E-10
T123478HxCDD  |° 010 || 36 |L01E-04 |9.14E-12 || 65 | 182E-04 | 164E-11 | 2.3 | 6456-05 | 5.81E-12
'1,2367.8AxCDD 010 || 32 | 9.02E-05 |8.13E-12 || 7.3 | 2056-04 | 185611 || 22 |617E-05 | 556E-12
1,2,3,789-HxCDD _ 0.10 22 |611E-05 [551E-12 || 9.69 | 2.72E-04 | 245E-11 || 17 | 488E05 | 4.40E-12
12346,78HpcdD | 001 || 33 |930E-06 |838E-13 [ 113 |3.176-05 |286E12 | 21 |589E-06 | 5.316-13
QCDD 0.001 112 | 3.16E-06 | 2.85E-13 13.3 | 3.73E-06 | 3.36E-13 7.3 2.05E-06 | 1.84E-13
2378TCOF_ | _ 010 | 4990 [ 1.41E-01 [1.27€-08 || 5,670 [ 1.59E-01 | 143E-08 || 4630 | 130E-01 | 1.17E-08
_1,237,8-PeCDF 005 || 1,070 | 151E-02 | 1.36E-09 || 1,130 | T59E-02 | 143E-09 | 835 |1.176-02 | 1.05E-09
234,78PeCDF | 050  [/'553.0 | 7.79E-02 | 7.02E-09 || 557.0 | 7.81E-02 | 7.04E-09 | 411.0 |576E-02 | 5.19E-09
T1,23478HxCDF | 000 _ || 693 |195E-02 |176E-09 | 697 | 196E-02 | 1.76E-09 || 475 _ | 1.33E-02 | 1.20E-09
T 1,23678HxCDF | 010 || 157.0 | 442E-03 |399E-10 || 176.0 | 4946-03 | 445E-10 | 105.0 | 2.94E-03 | 2.65E-10
| 2,3,4,6,7,8-HXCDF 0.10 200 |5.64E-04 | 5.08E-11 || 43.0 | 1216-03 | T09E-10 || 145 |2.07E-04 | 3.66E-11
_123789-HxCDF | _ 0.0 127 | 358E-04 |3.23E-11 || 13.1 | 368E-04 | 331E-11 || 89 |2506-04 | 225E-11
~1,2,34,6,7,8- HpCDF 001 || 72.0 [ 2.03E- 04 1.83E-11 (| 114.0 | 3.20E-04 | 2.88E-11 }| 47.0 | 1.32E-04 1 A9E-11
1234789HpCDF |~ 001 || 220 | 6.20E-05 | 5.59E-12 || 24.0 | 6.73E-05 | 607E-12 || 140 | 3.92E-05 | 3.54E-12
" OCDF 0.001 13.0 | 3.66E-06 | 3.30E-13 169 | 4.74E-06 | 4.27E-13 7.6 2.13E-06 | 1.92E-13 Average
TOTAL TEQs (ng/m?) = 0.279 0.319 ] 0.234 0.277
‘TOTAL TEQs (1b/hr) = 2,51E-08 [T 2,88E-08 . 2.11E-08 2.50E-08




Test Data Summary and Calculations
General Dynamics OTS Munition Services

Building 3 Main Exhaust
Joplin, MO
Par; er Run1l Run2 Run3
Run Date 31May12 01junl2 01junl?2
Start/Stop Time 1733-2040 1141-1447 1519-1825
Duration of Run, Minutes 180 180 180
Ave. Nozzle Diameter, inches 0.218 0.218 0.218
Pitot Calibration Factor, CF 0.84 0.84 0.84
Meter Gamma 0.990 0.990 0.990
Meter Delta H, inches of H20 2.01 2.01 2.01
Stack Diameter, inches - 40.5 40.5 40.5
Rectangular Width, inches 0 0
Rectangular Length, inches 0 0
Stack Area, sq.ft. 8.95 8.95 8.95
Barometric Pressure, inches of Hg 28.9 29.1 29.1
Static Pressure, inches of H20 1.2 1.6 1.7
Dry Gas Meter Sample Volume, (VM)&3
Initial : 73.125 204.058 335.136
Final 203.653 334.872 465.474
Difference 130.528 130.814 130.338
Ave. Stack Temperature, Ts(F) . 109.3 1121 112.2
Ave. Meter Temperature, Tm(F) 68.2, 70.8 68.4
Ave. Run Delta H, inches of H20 1,75 1.76 1.76
Ave, Square Root of Delta P - 0.8884 0.8885 0.8895
Moisture Data
Volume of water collected, mls 154 158 166
Silica Gel, grams 22.1 26.1 214
Total Collected, mls 176.1 184.1 187.4
ORSAT Data
%02 20.30 20.30 . 20.30
%C02 0.70 0.70 0.70
%CO
Calculations
Vw(std), scf= . 8289 8.666 8.821
Vm(std), dscf= 125.317 125.855 125.963
Bws= 0.062 0.064 0.065
Md= 28.92 2892 2892
Ms= 28.25 28.22 28.21
Vs, ft/sec = 63.2 53.2 53.2
Qs, acfm = 28,555 28,529 28,565
Qs(std), dscfm = 24,066 24,054 24,061
99.9 100.3 100.4-

Isokinetic Sampling Rate, %

Where:
An = area of the nozzle
As = area of the stack

«

Vw(std) = volume of water vapor in gas, standard conditions = 0,04707*VIc

Vm(std) = vol. ofgas sampled, standard conditions = 17.647 x Vm x gamma x [Pb + (dH/13.6)]/Tm(R}
Bws = water vapor in gas stream, proportion by volumeé = wastd) /(Vm(std) + Vw(std))

Md = molecular weight of stack gas, dry basis = (0.44 x%COZ) +(0.32x%02) + [0.28x (%NZ +%C0)]

Ms = molecular weight of stack gas, wet basis = [Md x (1-Bws)] + (18.0 x Bws) .

Vs = stack gas velocity = 85.49 x Cp x (avg. Sq.Rt. dP) x [Sq.Rt. (Ts(R))/(Ms x Ps)]

Qs = stack gas flow rate = Vs x As x 60 -

Qs(std) = stack gas flow rate, staridard conditions = Qs x (1-Bws) x (528/(T5(R)) x (Ps/29.92)

Isokinetic sampling rate = {{Ts(R)) x [(0.00267 x VIc) + (Vm(std)/17.647)] x 100}/(Time x vs x Ps x An x60)

@Cfg’ OBRIEN & GERE
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Field Data Summary
General Dynamics OTS Munition Services
Building 3 Main Exhaust
: Joplin, MO
Run 1 ' Run 2 Run 3

Traverse Stack Delta | Delta Tm(F) SQRT Stack Delta Delta Tm(F) SQRT Stack Delta | Delta Tm(F) SQRT
Point Temp(F) P H in out Delta P Temp(F) P . in out Delta P Temp(F) P H in out Delta P
Al 112 [ 1.10 | 242 | 70 [ 70 | _1.0488[iii| 106 | 097 | 2.10 | 63 | 64 | 0.9849]: 108_ ] 0.89 | 2.00 | 66_| 68 09434
1 112 [ 110 {240 | 68 | 71 1.0488f] 109 [ 100 [ 220 [65 | 64 | 1.0000 110 | 089 [2.00 | 68 | 66 09434
1 112|110 [240 [ 70 {70 | 1.0488 110|098 | 220 |67 | 64 | 09899 111|091 | 200 | 68 | 66 09539
2 113|086 [ 190 [ 71 [ 71 | 09274 111|100 | 220 |69 |65 1.0000f3E] 109 [ 090 [2.00 [ 70 | 66 09487
2 110 | 092 [2.00 | 70 [ 71 | 09592 113 1098 | 220 |70 [ 65 | 09899HE[ 111 [091 [ 200 |71 | 66 0.9539
2 110 | 092 {200 | 71 | 70 | 09592 110095 | 210 |69 | 67 | 09747]: 110 ) 090 | 2.00 | 71 | 66 0.9487
3 109 (083 [180 [ 70 [ 70 | 09110 1111075 | 170 | 69 | 67 | 08660 111 {068 [ 150 | 71 [ 65 0.8246
3 109 [083 {180 [70 [ 70 | 09110 112 {077 | 170 [ 70 [ 67 | 08775 111 | 078 | 1.70 [ 70 | 65 0.8832
3 108 [083 [1.80 [ 70 |69 | 09110 112|076 | 170 |71 |68 | 08718 111|081 | 180 | 71 | 65 0.9000
4 108|075 [ 165 | 70 | 68 | 08660} 112 {072 | 160 | 70 | 70 0.8485 112|074 | 160 | 71 | 65 0.8602
4 109|072 {160 [ 70 [ 68 [ 08485 112 (073 | 160 |70 |69 [ 08544] 112|072 | 160 | 72 | 66 0.8485
4 108 072 [ 160 | 71 |69 | o08485[EE 112 [074 | 160 | 71 | 69 0.8602 112 | 074 [ 160 | 73 | 66 0.8602
3 109 [ 068 | 150 | 71 |69 | 08246} 113 | 069 | 150 | 72 | 69 0.8307 112074 | 160 | 73 | 66 0.8602
5 109 (068 [150 | 70 | 69 | 08246} 112 072 | 160 | 72 | 69 0.8485 113 {072 1160 | 73 | 66 0.8485
5 109 | 068 [ 150 | 71 | 70 | 0.8246[FE] 112 [ 070 | 150 | 71 | 70 0.8367 113 075 [ 170 [ 73 | 67 0.8660
6 109 | 068 | 150 | 73 | 71 | o0.8246fEiE| 111 | 066 | 150 | 73 | 72 | 0.8124 112 | 074 | 160 | 73 | 67 08602
6. 109 | 064 | 140 | 74 | 72 | 0.8000 112_ | 066 | 150 | 73 | 72 | 08124 113 [075 | 170 | 73 | 66 0.8660
6 108 | 064 (140 [ 74 [72 | 0.8000 112 (057 | 130 [72 [ 72 0.7550[% 113 [075 [170 | 72 [ 67 0.8660
B1. 107|110 [240 [ 70 | 72 [ 1.0488 1121095 | 210 [ 69 [ 70 | 09747 113 [ 100 [ 220 [ 69 |67 1.0000
1 108 | 110 | 240 | 70 | 72 | 10488 113 | 095 | 210 | 71 | 71 0.9747 113 ] 100 | 220 | 71 | 67 1.0000
1 108 1110 {240 {71 [71 1.0488 112|095 | 210 |72 | 71 09747 113 }1.00 {220 171 |66 1.0000
2 108 | 090 [200 [ 70 |70 | 09487 112|085 | 190 |74 | 71 0.9220[} 113 [095 [210 |72 | 67 09747
2 109 [ 090 [200 | 69 | 69 | 09487 112 (085 | 190 [76 [ 71 09220 113 [1.00 220 [ 72 |66 1.0000
2 108 | 090 [2.00 | 68 | 67 | 09487}% 113 | 085 | 190 | 77 | 73 09220 112|095 | 210 | 71 | 67 09747
3 109|085 [190 {68 {66 | 09220 114 (085 | 190 |77 | 72 09220 113 {072 | 160 [ 72 | 66 0.8485
3 109|090 [200 |68 | 66 | 09487 113 | 085 | 190 [ 77 [ 74 | 09220 113__[072 | 160 | 71 | 66 0.8485
3 1091085 | 190 | 68 | 65 | 09220 114 085 | 190 |72 |72 0.9220 113 075 [ 170 [ 71 | 66 0.8660
4 110|050 [1.10 |67 [64 | 07071 113 (072 | 160 |74 | 72 0.8485 113 (072 [ 160 | 71 | 66 0.8485
, 4 111 | 050 [ 110 | 65 | 64 | 07071 114|072 | 160 [ 74 [72 | o08485[EE 113 [ 072 | 160 | 71 | 66 0.8485
4 110 | 050 [ 110 | 64 | 63 | 07071 114 072 | 160 |74 |72 0.8485[7H 114 | 072 | 1.60 | 69 | 67 0.8485
5 110 050 ] 110 {64 | 63 | 07071 114 068 | 150 {73 |71 0.8246 114 068 | 150 | 69 | 67 0.8246
5 120 070 (150 [ 64 [ 62 | 08367 113 {068 | 150 [74 [ 72 082463 113 [ 068 | 150 | 70 | 66 0.8246
5 109 _Jo070 [150 [ 64 |62 | o08367[i] 113 [ 068 | 150 | 74 | 72 0.8246[E7E[ 113 [ 068 | 150 | 70 | 66 0.8246
6 109 [070 | 150 | 63 | 62 | 0.8367)% 113|068 | 150 | 74 | 72 0.8246fiH| 113 | 068 | 150 | 68 | 66 0.8246
6 109 |o070 {150 | 63 |61 | 08367 114 1072 | 160 |72 {71 08a8s|HE 113 | 068 | 150 | 68 | 65 0.8246
6 109 [070 [ 150 [ 63 [ 61 0.8367 114 068 | 150 |72 [ 71 0.8246 113 [ 0.65 | 1.40 | 68 | 65 0.8062
Average | 109 [ 080 1.75 | 69 | 68 | 0.8884 [ 112 [ 0.79 | 176 | 72 | 70 | 0.8885 112 | 0.80 | 1.76 | 71 | 66 | 0.8895

o . oy G} OBRIEN & GERE
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EPA Isokinetic Field Sheet

Methods Performed _”ﬂ?__
Client GENM- DY SAmecS — Run Number ! Pitot Number ST 4B Leak Check Rates
Location [24&]_7[_&6 = Stack Diameter Yo s~ Pitot Coefficient a Zg Sample Rate Pitot
Source St 2R Barometric Pres. __ <2.9.9 .Stack TC I.D. g‘ gf’ S CFF 45 in. cfm + -

. Date 5.3 i3 Static Pressure Fl2- Oven Box I.D. VeXd{4i inital | /& | 2.ce8 |
Operators { y Meter Box # 7 Impinger Out I.D. ' ; Mid w4 0.0 | « | T
Start Time 7 10 Meter delta H 2.0 Nozzle Size 2’7.5 (g Mid
End Time 14923 2040 Meter Gamma O .9¢0 XAD Trap L.D. XAD | Final | 7 |g.e04 [ &«
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)

Point { . Time Head Settin Volume Oven . Meter | Meter |Vacuum| Comments/Notes # Initial Final
(miny | (in Hi0) | (in. Hp0) (1) Stack | Probe | "g, | Impinger | Aux | "l | Outlet | (in. hg) 1T 1o 154
Al | € T 76 1023, R5T72 1262122 S5 [ | 7ol 70| 4 T - 2 [s00 {00
11 s [ 1 2.4 (p92.43 [ (21254250 & | ap ! 681 7( | 3 (2 0O
A [ dof | 2.4 1886, 83| (D] 7252] D % | 35 | 70| 20 % 4
21 | 0861 (.9 o8-89 | (31 25223¢| &p | 3T | 7/ |~z ‘ 5
21 2 | 0.9 2O (08722 [ ymlosglaKT S0 25| | 7/ | & 6
2| 2< | wq _J% D 1022.92 1, 12501257 ¥ 1 37| 5 | 70 | &
2. A 1o9t.e | 09125713571 ¢/ | 25| 70| 20 | F Silica Gel Data (gm)
313 LL%B 1.6 1ciiO | jo91 58] 0] 2| 271 20 | 20 # | Inital Final
3 | 9 B | 0% 9] 08 2 f2cal Y135 | 70| 67 | 4. 1| 297-21 317.0
Yl el e5 | Jos | 09T 12081 2H ZSST ¥O | 35 | Zo0 | 3 1 Y 2
Y1 D 072 L. | i 1foql 25725 4| 3| 20 | o [
g4l x| pg>21 |- 1G> | joR | 2064 g@ ¥p | 35— | I | &4 Moisture Gain
ST [ OW®l 5T yg 20| pq 209 Ly #.L‘é(, /AR 2 S ml
Sl e ] 0-6Z1 PSS 1 —— | 109126 28H > 20 1 g | & 221 gm
| D OLE[ K] 12§ o9l 26 2521 (13 | 7 | 20 1.3 | .
0| R3] J.5 1 2937 aldealas7l L) 135 | 221 7/ ] & (74.1"_Total
b # | 0.6F] L ﬂ,u,j jcG | 263 [ 2 gl 3 | 72 | 721 2
gl &1 oGdl /4| (3D | p|2631257 @ 13¢ | 72¢4 | 22-] (2 .
721 D | 74-1 93671 (OF 2] 25 U1 2 | 20 |25 1 ¢ clilk,_(24, Y3 Filter Data
71 95| &, }“F q"; b7 | [OR] 263]| 725¢ #.-L 3k 20 | 72, 3% # | Number Tare
< oY 2-9 | 43. 108 26Y 25¢F 921 3o | 7§ { (e_ 1 IMR3-RY {untared
$l €1 990 | 20 [ /5925 ;O8] 260] 253 3 %1? 701 701 S 2
€l ol 0991 2.0 iSe.i3] 1641 W3 [25YL Y/ 71 €91 S— 3
] 4l 8901 9 0 | j60-(3] 18] 26 233 wl | B | 68| e /1 S
& :’n 0.2 1.9 T’y [€41 st << ‘i’( ) Ll Ll S Molecular Weight Data (%)
Q] 51 0-90] 2 O 1 1678 /09! 2681 25 YD é@ 0| 6@ ¢— #] O, Co,
q %9 a‘;g 1“1 TLgA] /otuz as3l ol ;, (5 ésq’ < 1 2o | 0¥ |
wl 151 0. iy j oW | Y2 1T 7] 9] 2 2120.3 | 07
Wl &0 SO0 -7 !%%f STl %ﬁ K2 %21 ¢ | 68| EY] o 3 1€2.5 Jf] ?
220 [-]] tBidh| ((O] 2687 28K Y- 3| 4] €S- Avgl 3G, 5
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EPA Isokinetic Field Sheet

» ‘ Methods Performed mag
cient  GeN. DYramiCs Run Number / !Z_o;,,ts Pitot Number YH cec 4-3 Leak Check Rates
Location L RTUOGE Stack Diameter $0.S Pitot Coefficient 0.8 % Sample Rate Pitot
Source STALL xtunkr 83 BarometricPres. _«28.9 _ Stack TC I.D. gﬂr‘ ECE 4 in. cfm + -
Date Se8/.1) Static Pressure (.. Oven Box I.D. ORG I Initial is |lo.005 | A -t
Operators  W. dAapy Meter Box # 7 Impinger Outi.D. _ & Mid 7 14.00%F T A
Start Time 733 Meter delta H 2:-0f Nozzle Size o218 Mid
End Time 2060 Meter Gamma 0- 480 XAD Trap I.D. XAD | Final | 7 Q.00 A T
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)
Point | Time Head Setting Volume Oven . Meter | Meter [Vacuum| Comments/Notes # Initial Final
(min) | (in. H,0) | (in. H0) (") Stack | Probe | g | Impinger) AUX ) et | Qutlet | (in. hg) T o TS
[f 50 [ 050 17 | JB¢-32 | IO et | 252 Y2 | So | & 6Z | 3 2 16 | 100
W e gC 070 .51 ig7.0 | 4O 2| 255 ¥2| 36 | 64 (62 8 3 [ ipo 10O
o1 | 0701 (-ST1 jgpf— |09l 2Ld 23T w2 26| (%] 62| X 4| SG
W |06 | O.701 1S | (98B log [26STXSH D | 26| &2 62| 3 5
2 | | U190 -S| £92.25 P19l Z2eST 2624 U1 S6 G Gl 3 6
1107 | /.5 | g0 99| /o 25| 42134 | 63 [ €7 [ 3
ENDL A el 252980 ] —] — | ] =] = Silica Gel Data (gm)
i . # | Initial Final
1 (R94.9 | 3i7-0
2 -
Moisture Gain -
sk mlL
221 gm
\76.1  Total
Filter Data
# | Number Tare
1 | M23-R} | unteged
2 1. :
3
Molecular Weight Data (%)
# 0, CO,
1 |R0.3 0.7
2 |0.3 i
33 | 7

Avgl 0.2 | O7
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EPA Isokinetic Field Sheet

: _ ’ - Methods Performed Ma23
Client Genera | i%;-”:mZCS Run Number 2 " Pitot Number -3 Leak Check Rates
Location Grig 5¢ Yir)a) Stack Diameter 4o 5 Pitot Coefficient O] Sample Rate Pitot
Source ¥ ; " Barometric Pres. _M—z‘i-l Stack TC 1.D. H$-3 in. cfm + -
Date EZ §/Q, Static Pressure , Oven Box I.D. 086~/ initial | 75 | o.ond | o1 e~
Operators S/ Wi Meter Box # ; Impinger Cut .D. o Md | ¥ |lemz |~
Start Time ijvj /1347 Meter delta H 2.0} Nozzle Size 0.218 Mid B
End Time i3 (447 Meter Gamma Q.E[%'Q XAD Trap I.D. ¥AD - 2~ Final 6 lon7 1 A7
Sample| Sample| Velocity Orifice Meter Temperature Readings in Degrees Farenheit Impinger Data (vol)
Point | Time Head Settin Volume Oven . Meter | Meter |Vacuumj Comments/Notes # Initial Final
miny | G Hs0) | (in M) | () Stack | Probe | “g | mpinger | Aux | Yt | Outlet | (in. hg) T o L
Bi | o |p97 2.0 |204%058 /06 (242 F s21 57 | 44 -1y |45 | K22 2| _loo | A8
L 15 7o [H.9 WeR03 /09 |25C 254 | 44 133 | #L51 69 | £.0 3| _ige | ag
i lio |09% |8.2 |2i12.nai 1jjo |258\284| 44 | 41 | 47 |4y 4.5 4 |__S¢
2 s | e |2 .2 |21£p3 1§l 2591255 44 |42 | £ £S5 |T.o 5
2| w0 | 098 |2 2 |I20.07 111 |Zp 254 44 | %4 |70 | 45 7.0 6
2. 125 | gl 2.i |22% }5 1 jjo 259 7| 47 |33 G V47 | &£.5
3|20 | 05| 1.7 1Q2%nd | /i) 53| Y |36 | £9 |47 |5< Silica Gel Data (gm)
3 13 0.7 1.7 123464 i 1253 |2s3| 45 | 2s |70 | 67 15.5 # | Initial ___ Final
3 lgo | ©076] 1.7 [23sai lji2 |258 ’5747 45 136 |31 | £8 165 1 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>